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The Defence Proposals—2 


Experience of the last war taught the nations 
concerned a number of things, and one of these 
has been made even more striking by develop- 
ments since that date; that is the supreme im- 
portance of manufacturing industry. Should an 
emergency arise, we shall not delude ourselves for 
a year or so with the slogan ‘ business as usual,” 
except in so far as it keeps some people occupied 
and out of the way of those doing more urgent 
business. The whole industrial army will be 
organised and no distinction will be made 
between primary armament production and that 
secondary production,in which many foundry pro- 
ducts will also fall, designed to facilitate the 
national resistance. We have often regretted 
in these columns the lack of a proper and repre- 
sentative trade association, and it may be 
achieved by some measure of compulsion just as 
the Government in the last emergency created a 
national association for the steel industry by 
pointing out the difficulties of dealing with a 
group of bodies in the same industry. 

Four things are really necessary in order so to 
organise the industry that it can play its part 
in a national emergency, and it has so developed 
in importance during the past few years that 
some such approach to organisation is essential. 
The first is a comprehensive trade organisation 
able to look after the common interests of 
founders as a whole. The second really repre- 
sents a special activity proper to such a trade 
body, and that is the formulation of a generally- 
acceptable basis for costing, as under certain cir- 
cumstances the evaluation of proper costs might 
form a basis for prices. The third is a common 
technical organisation, nation-wide, based on the 
research associations, for the provision of infor- 


mation and advice, and of an expert technical 
service able to deal with new problems and 
requirements and to see that the emergency 
improvisation of plant and production does not 
fail for technical reasons. The fourth deals 
primarily with men, and man-power in a time of 
expanding production is immensely important. 
It may be taken that in the higher technical and 
managerial grades in the industry there will be 
no room for amateurs and outsiders. We must 
make the best of the men we have in the industry. 
Some system must therefore be evolved which 
will provide training for men in the industry 
whose jobs will increase in scope, and possibly for 
training semi-skilled men for the operative 
grades. All of this is opposed to the individual 
and happy-go-lucky methods suitable for com- 
petitive industry, and it remains to be seen 
whether our individualistic methods will stand 
the strain of such co-operative organisation. 


Overdue Improvements 


Whilst trade generally in the foundry industry 
is reasonably flourishing, advantage should be 
taken of these conditions to replace all improvisa- 
tions by permanent structures. We have on 
previous occasions made reference to the hap- 
hazard manner in which the drying of hand 
shanks is undertaken and have noted the im- 
provement effected by some of the larger foun- 
dries, but much still remains to be done by 
the large majority. There are a number of 
directions in which permanent improvements can 
be effected, without the necessity for a wholesale 
reorganisation, or even an attempt at partial 
mechanisation. For instance, instead of trans- 
porting facing sand by barrow, proper portable 
hins should be provided, to be filled automatic ally 
at the mill and transferred by crane or wheeling 
to the working places. Pattern- plate storage has 
lately had the attention of one foundry, and 
proper racks have been designed and placed upon 
the market. Fettling tables, too, have recently 
been under consideration and well- thought-out 
models are available. There are now several 
simple core-wire bending and straightening 
machines available which render obsolete the use 
of the vice and, on occasion, the blacksmith’s 
hearth. Another foundry has devised a vice 
which preserves expensive coreboxes by the elimi- 
nation of rapping for stripping. Automatic 
weighing machines, too, enter this category of 
inexpensive improvements likely to yield substan- 
tial benefits to the purchaser. Another example 
we would cite is the portable drying stove to 
replace fire buckets. 

Unquestionably the time is opportune for 
effecting some of the improvements _ listed 
below: —The replacement of the various bins by 
more modern structures ; the provision of a black- 
board instead of chalking on the side of the 
cupola; the improvement of sections of the foun- 
dry floor by the newer reinforcement methods ; 
the provision of expanded metal wardrobes for 
the workmen’s clothes; the overhaul of the heat- 
ing, lighting and ventilation systems; the pro- 
vision of proper racks for metal samples, and 
proper moulds for the reception of over-metal 
(we object to perfectly good clean metal being 
unnecessarily dirtied by pouring into hastily-dug 

(Concluded on page 222.) 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. } 


Liquid Metal Temperatures 
To the Editor of Tae Founpry TRADE JOURNAL. 


S1zr,—I am interested in your Editorial upon 
Liquid Metal Temperatures,’ and also the 
remarks of Mr. C. H. Kain in connection with 
the same subject, published in THe Founpry 
Trave Journat of March 12. 

It may be of interest to point out that for the 
past 15 years I have always employed an immer- 
sion type of thermocouple for recording casting 
temperatures of ferrous and non-ferrous alloys. 
It has been my experience that a suitable immer- 
sion thermocouple can be obtained for practical 
foundry service, and of undisputed accuracy for 
temperatures up to 1,400 deg. C. 

In our iron foundries it is the practice to take 
ladle temperatures every hour during the day 
with a type of pyrometer described in the trade 
literature appended herewith. I would be glad 
if you will pass on this information to Mr. H. C. 
Kain, as there is no doubt the optical pyrometer 
is most unsatisfactory for accurate determina- 
tion of metal temperatures in the foundry. _ 

The only thing I would like to point out in 
connection with the use of immersion pyrometers 
is the need for their systematic recalibration 
against a standard instrument, and we make a 
point of doing this once a week. Suitable 
instruments can be obtained giving a time lag 
of not more than 20 sec. 

I also see no reason why the immersion thermo- 
couple cannot be used for liquid metal tem- 
peratures ranging between 1,400 to 1,500 deg. C. 
by the use of a suitable thermocouple in con- 
junction with a protecting sheath. In our ex- 
perience, we have found it possible to obtain 100 
readings from one set of wires, employing the 
pyrometer for the measurement of molten grey 
iron. The pyrometer wires are relatively 
cheaper, and this makes for an economical pro- 
position as well as an accurate one. é 

In conclusion, I would like to confirm the points 
you have raised in your Editorial, and, person- 
ally, would like to see the optical pyrometer 
discontinued for the accurate measurement of 
molten metal temperatures as far as possible.— 
Yours, etc., 

F. Hupson, 
Chief Metallurgist. 


Glenfield & Kennedy, Limited, 
Kilmarnock. 


March 13, 1936. 


Overdue Improvements 
(Concluded from page 221.) 


moulds); the provision of a simple machine for 
making runner bushes and the utilisation of pre- 
pared squares of white paper to place beneath 
runner cups, instead of scraps of yesterday’s 
Midday Special.” 

Most of these improvements are best effected 
by resort to specialist firms, but quite a number 
can be carried out by the firm’s own maintenance 
staff. The moment is indeed opportune for the 
foreman to ‘‘ tease ’’ the management into pur- 
chasing a few inexpensive tools for the better 
conduct of his department. 


Brinell and Shore Hardness Values 


Wom a study of the relationship between the 
Brinell and Shore hardness values of cast iron, 
S. Napasan, in “ Bull. Sci. Ecole polytechn., 
Timisvora,” proposes the formula B = 10.5 S — 
0.06 S? — 107.5 as an expression of the mathe- 
matical connection between the Brinel! hardness 
measured with a 10-mm. ball under 1,000-kg. load 
and, the Shore hardness 8. 
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A Stainless-Steel Impeller 


Below we illustrate a stainless-steel impeller, 
made by Head, Wrightson & Company, Limited, 
of Stockton-on-Tees. It is to be incorporated 
in a 36-in. V.S. pump to be erected in a power 
station. The vanes are double and the casting 
weighs about 9} cwts. The principal dimensions 
are :—Diameter over shrouds, 37 in.; depth over 
shrouds, 10% in.; depth overall, 2 ft.; depth 
through boss, 16} in.; and dia. of boss, 84 in., 
splayed to 283 in. where it joins the vanes. 


STAINLESS-STEEL IMPELLER, BY Heap, WricHt- 
son & Company, Limirep. 


The vanes are seven in number on each side, 
and 0.625 in. in thickness, tapering to } in. The 
tensile tests after the material was fully softened 
were 41.6 tons, whilst the elongation was 49.0 per 
cent. on 2 in., associated with a bend test of 
180 deg. unbroken, taken over 1 in. by } in. 
This class of steel is practically non-corrosive in 
sea water. 


Notes from the Branches 


Falkirk Section.—The monthly meeting of the 
Falkirk Branch of the Institute of British Foun- 
drymen was held recently and was presided over 
by Mr. John Smith. The members were 
addressed by Prof. H. L. Riley, director of the 
Scottish Coke Research Committee, and a teacher 
in the Armstrong College, Newcastle, who ex- 
plained, by describing some interesting experi- 
ments on a cupola using metallurgical coke, how 
the quality of ordinary foundry coke might be 
improved. At the close of the meeting the 
following office-bearers were appointed :—Presi- 
dent, Mr. Norman A. W. Erskine; Senior Vice- 
President, Mr. H. Cowan, B.Sec.; Junior Vice- 
President, Mr. R. Shaw, and secretary and 
treasurer, Mr. H. M‘Nair. 


Catalogue Received 


Pyrometers. In our correspondence column 
Mr. Frank Hudson refers to an ‘ enclosure.’’ 
This is a leaflet issued by Ether, Limited, 131, 
Park Road, Aston, Birmingham, which describes, 
illustrates and prices a simple immersion pyro- 
meter, carrying easily-replaceable couples. These 
are 3 ft. long and telescope into the couple 
holder. They are protected by a cement, a tin of 
which is supplied with the couples. Correctness 
within + or — 10 deg. C. is claimed up to a 
maximum of 1,400 deg. C. When testing molten 
brass as many as 300 readings have been 
obtained from one couple. 
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Random Shots 


‘“‘ Marksman ”’ was able to refer, last week, to 
some of the notable personalities in engineering 
who were born, or who died, a hundred years ago. 
There were, however, in 1836, other activities 
apart from births and deaths. William Beattie. 
for example, established works at Liverpool for 
the manufacture of every description of railway 
vehicle and ironwork. Walter Hancock, afte: 
twelve years’ experiment, invented steam en- 
gines for road traffic; Thomas Ewbank, manufac- 
turer of lead, tin and copper tubing (and a 
famous writer on mechanics) retired from busi- 
ness; Joshua Field, one of the founders of the 
Institution of Civil Engineers, became a Felloy 
of the Royal Society; and that famous enginee: 
Sir John Hawkshaw, became M.1.C.E. In 1836 
too, Sir Isaac Bell, the noted steelfounder an 
ironmaster, joined the works of his father’s firn 
on Tyneside, where he began his famous experi 
ments in the treatment of Cleveland iron ore. 


~ * * 


Heath was spending a fortune a century ago 
in those experiments by which good steel wa 
made from English iron three years later. J: 
was a time of great activity in the career of tha 
famous Lord Chancellor, Lord Lyndhurst, who 
had decided in favour of the British Iron Com- 
pany when, after contracting to buy the extensiv: 
Rowley Regis Iron & Steel Works for £550,000 
proceedings were issued by the company to sei 
aside the contract. 


Much has already been written and will be 
written of the bicentenary of James Watt, who 
was chiefly responsible for bringing the steam en 
gine to perfection. It was while at Glasgow that 
he became acquainted with Dr. Roebuck, of the 
Carron Iron Works, and that arrangements were 
made for obtaining a patent for Watt’s inven- 
tion. During his Glasgow residence Watt sur- 
veyed canals, including one for a local coalfield 
development. He also planned and executed the 
Monkland canal connecting the Forth and Clyde 
canal with a district rich in coal and iron, and 
designed a bridge over the Clyde for the city of 
Hamilton. 

* * * 


When Roebuck became bankrupt Boulton aid 
Watt began their successful partnership at Bir- 
mingham, applying Watt’s invention to existing 
pumping engines of mines on condition that they 
received a third of the sum saved in cost of coals. 
When an Act of Parliament was introduced to 
extend the patent period of Watt’s engine it was 
opposed by mining interests, which wanted free 
use of the engine as early as possible. Some of 
the earlier engines were installed in Cornish 
mines, but were not always a success financially, 
Boulton & Watt being sometimes compelled to 
accept shares in part payment for their engines. 


* * * 


In the same year as Watt (on May 21), was 
born the third Duke of Bridgewater, known as 
‘the father of British inland navigation.’’ He 
was responsible (with the assistance of the 
famous James Brindley) for the first of Britain’s 
canals—that from Worsley to Manchester, which 
was cut to carry the coal which was then 
beginning to be mined on the Duke’s estates. 


* * * 


Salesman: , This fire-fighting apparatus will 
be in use in 50 years’ time.”’ 

Elderly Lady: ‘‘ But in 50 years I shall not be 
here.”’ 

Salesman (misunderstandingly) : ** But, 
madam, it,is so light and convenient that you 
could carry it anywhere with you.” 
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Institute of Metals 


PRESIDENTIAL ADDRESS 


The annual meeting of the Institute of Metals 
was held in London last week. Mr. W. R. 
Barcitay, O.B.E., was elected President and 
delivered his presidential address, in which he 
dealt with the development movement in the 
non-ferrous metallurgical industries. In the 
course of his address he said :— 

The ‘‘ development ’’ or ‘‘ propaganda ’’ move- 
ment in modern industrial metallurgy—a move- 
ment entirely ‘* post-war,’’ is still in a relatively 
evolutionary stage. It is founded on the idea 
that the best method of advancing the interests 
o! the non-ferrous metal industries is to provide the 
ultimate consumer of metals with information, as 
up to date and accurate as possible, on the pro- 
perties and applications of non-ferrous metals 
and alloys as affecting every field of their use, 
actual or potential. The movement has so far 
been developed chiefly in four sections of the non- 
ferrous industries, viz., aluminium, copper, 
nickel and tin, but a number of firms concerned 
with other of the elementary metals, particularly 
zuc and lead, are now organising themselves in 
some degree for similar objects. The movement 
is both national and international, and furnishes 
opportunities for interchange of information and 
ideas in and from all markets. 

Modern industrial conditions are exceptionally 
favourable for such activities, for there is to-day 
passing over all users of metals a profound and 
far-reaching change of attitude. At the begin- 
ning of his industrial life the President remem- 
hered clearly that the constructional engineer, 
whatever his particular branch of work, had cer- 
tain fixed ideas about metals, from which he 
rarely departed. He had been trained prin- 
cipally in the use of ferrous materials, i.e., to use 
steel for one purpose, wrought iron for another, 
cast iron for another, and so on; and, except for 
highly-specialised purposes, the non-ferrous 
metals to him were mainly summed up in copper 
and brass, in the use of which he again relied 
chiefly on custom and experience. Each material 
had its own field and there was a definite gulf 
between them. The question of replacing one by 
another was rarely considered except for 
abnormal requirements. 

The introduction and development of alloy 
steels marked the first departure from the tradi- 
tional idea that steel, cast iron, brass, copper, 
ete., had each its individual and exclusive appli- 
cations. Slowly but surely new alloys intruded 
on existing fields, and users began to find that 
improved results were attainable in the quality 
and efficiency of their manufactures by the adop- 
tion of the newer materials which metallurgical 
science had provided. This change of attitude 
has now progressed far beyond those initial 
stages, and there are unmistakable signs of its 
further development. Probably the United 
States of America have provided the most spec- 
tacular evidence of this, but even in _ con- 
servatively-minded European countries the user 
of metals has to-day a far more open mind and 
receptive attitude to new alloys, and makes a 
much closer study of their comparative proper- 
ties. Given a choice—and the field of choice is 
widening almost daily—he will select the material 
which gives him what may be roughly but fairly 
accurately described as ‘‘ the best value for 
money,’’? not necessarily the cheapest, but that 
which provides him with the means of making 
the best of his particular product. He will not 
confine himself to any one class of alloy but will 
ake into consideration all the types now avail- 
able and the factors of fundamental importance 
nu determining the quality, standard, and repu- 
ition of the goods that he himself places in the 
hands of the ultimate consumer, 

The movement is by no means confined to the 
inetallurgieal industries. Vigorous organisations 


AT ANNUAL MEETING 


are now springing up in far wider fields, and the 
latent possibilities of the idea are forcing them- 
selves on the attention of nearly all producers of 
raw materials, whether metals or non-metals. 
Recent developments in the coal, gas, timber, 
rubber, paint, and food industries furnish excel- 
lent examples. 


DEVELOPMENT ORGANISATIONS 
Nickel 


The President referred to this industry first, 
since it was here, soon after the Great War, that 
the abstract ideas behind the movement were 
primarily given concrete form and systematically 
developed. Mr. Robert C. Stanley (then a senior 
official of the International Nickel Company of 
New Jersey,* America, who at the end of 1921 
was appointed its President), together with a 
colleague, Mr. A. J. Wadhams, were the pioneers 
in the field. They conceived the idea that so 
essentially valuable an element as nickel must 
have potentially far wider uses than the limited 
field of armaments, which up to the war had 
been its chief outlet. The problem as conceived 
by Stanley and Wadhams was to find directions 
in which nickel might with general advantage be 
much more widely used in peace industries, and 
they saw clearly that the first and vital step was 
to convey reliable information about nickel to 
the user of metals. Such an end, it was con- 
sidered, could be attained only by a special 
organisation, and accordingly plans were drawn 
up for a development department of the com- 
pany, staffed by selected specialists with both 
scientific and practical experience. Mr. 
Wadhams was appointed its manager and has 
held this position continuously to the present 
day. 

Soon afterwards the Mond Nickel Company, 
Limited, in England set up a committee to inves- 
tigate the possibilities of development work on 
somewhat similar lines, and at the beginning of 
1923 a programme was drawn up. A funda- 
mental principle laid down by this Committee 
was that development work should be based on 
research, since (to quote from a report made in 
the early days of the Committee’s work) “It is 
essential that, amongst engineers and users of 
metal generally, a feeling of confidence should be 
engendered in regard to statements and publica- 
tions about nickel.’ 

Thus on the American Continent and in 
Europe, the movement may be said to have taken 
on a definite form at least fourteen years ago, 
and although following somewhat differing lines, 
the two nickel organisations worked with some 
degree of collaboration. In the United States 
and the North American Continent generally the 
work was carried out by the Development and 
Research Department of the International Nickel 
Company, and in England by the Research and 
Development Department of the Mond Nickel 
Company, Limited. 

In Europe, an important step forward was 
taken on the initiative of the former company 
during the year 1927, by the organisation of a 
series of Bureaux of Information on Nickel, 
operating in leading business and industrial 
centres, viz., London, Paris, Frankfurt, 
Brussels, Milan (in recent years a Bureau has 
also been set up in Japan), and when, in 1929, 
the two companies amalgamated, these Bureaux 
became an essential factor in organised develop- 
ment work in the nickel industry. The main 
features of these Bureaux are:—(1) The 
systematic collection and classification of infor- 
mation concerning nickel and its alloys. For 


* Now incorporated, together with the Mond Nickel Company, 
Limited, in the International Nickel Company of Canada, 
Limited, with Mr. Stanley as President. 


this purpose, a regular search is made of all the 
world’s important technical publications; patent 
literature of the more important countries is 
also included. The organisation is in close touch, 
by means of the membership of its research and 
development staff, with all scientific and techni- 
cal institutions whose activities relate directly 
or indirectly to the development of the nickel 
industry. 

By means of a weekly reference sheet, imme- 
diate notification is made of all items of in- 
terest, to all branches of the company. This 
information is classified and filed for permanent 
reference, and is also made the basis of abstracts 
which are a specially valued feature of the 
regular publications of the organisations, viz. :— 


“Inco”? (U.S.A.); the Nickel Bulletin ”’ 
(England); ‘‘ Revue du Nickel’’ (France); 


“Nickel Berichte’? (Germany); ‘Il Nickel ”’ 
(Italy); the ‘‘ Japan Nickel Review ”’ (Japan). 
A digest is also made of pertinent statistical 
information, with the object of directing work 
into the channels dictated by current industrial 
conditions. 

Research covering a wide field is in constant 
progress in the various laboratories of the com- 
pany, and the results serve as a basis for de- 
velopment work and the supply of technical in- 
formation. (2) The issue of monthly or quar- 
terly bulletins summarising current literature on 
nickel; and of individual publications dealing 
with specific aspects of the subject. The nickel 
publications are now a well-known feature of 
modern metallurgical literature, and there is 
ample evidence of their usefulness to metallur- 
gists and to engineers. (3) The supply of infor- 
mation to individual inquirers, whether manu- 
facturers, users, or research workers. All in- 
quiries of a technical character are dealt with 
by specialists in the respective fields. (4) The 
provision of technical assistance by means of 
works’ visits and personal contacts. This is an 
important side of the work, because it not only 
attempts the solution of individual problems 
arising in manufacture and utilisation, but also 
affords valuable opportunities for estimating the 
potential future requirements of industry. 

As indicated, the foregoing activities are in 
all cases intimately linked with and supported 
by research, the policy of the organisation being 
governed by a strong conviction of the usefulness 
of a reliable technical service as an aid to the 
establishment of closer liaison between research 
and practice and as a means for the promotion 
of sound industrial development. Some current 
uses of nickel-containing materials which have 
resulted, directly or indirectly, from the prose- 
cution of this policy, may briefly be mentioned. 

In the transportation field (land, air, and 
marine) the properties of the nickel alloy steels 
and of non-ferrous alloys containing nickel, 
e.g., aluminium alloys, are being widely utilised 
to effect reduction of weight combined with an 
increased factor of safety. As a further step in 
this direction, the corrosion-resisting nickel- 
chromium steels are now being employed for 
constructional purposes. This field is also among 
the largest users of nickel alloy cast iron, a 
material whose commercial development repre- 
sents one of the outstanding examples of the 
practical results of systematic research. The 
chemical and chemical engineering industries 
employ, for a variety of purposes, substantially 
the entire range of nickel-bearing products, 
e.g., nickel and nickel-clad steel in caustic soda 
evaporators, nickel-copper alloys in  food- 
handling equipment, pickling plant, and many 
other forms of chemical apparatus, nickel- 
chromium alloys in the food and _ photo- 
graphic industries, high-nickel nickel-chromium 
steels and cast iron im the oil, paper 
and textile industries. The architectural uses of 
nickel alloys have also been developed for de- 
corative and for utilitarian purposes. The in- 
vestigations of the technology of nickel-plating 
and of the properties of nickel deposits wane 
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placed this process more and more on a scientific 
instead of an empirical basis. The wide circu- 
lation of the results of research, particularly 
with regard to the importance of thicker de- 
posits of nickel as an underlay for chromium 
plating, has had a marked effect in improving 
the standards of quality in this branch of in- 
dustry. 

In all these developments the nickel research 
departments and information bureaux have 
taken an active and often a leading part, and, 
in addition, they have given wider publicity to 
highly specialised applications of nickel, as in 
the sphere of radio and long-distance communi- 
cation and in electrical engineering. 

Aluminium 

The aluminium industry differs somewhat 
materially from others of the non-ferrous indus- 
tries in its commercial organisation, in that in 
each country of industrial importance alumi- 
nium production is mainly in the hands of one 
large producer, whose interests are obviously to 
engage in “development ’’ work on its own 
account. The endeavour to popularise the use 
of aluminium by publicity efforts has been 
throughout its history an outstanding factor in 
the success of the industry, and within certain 
limits may be said to have paved the way for 
the more scientific development work not only 
in its own, but in other, fields to which refer- 
ence is made in this address The present ‘‘ de- 
velopment ’’ organisations of the aluminium in- 
dustry are the natural outgrowth of what may 
be termed ‘‘ propaganda ’’ publicity—and have 
heen evolved from a period almost coincident 
with the beginnings of the industry itself. They 
have in the course of time reached a very high 
standard and have contributed in no small 
measure to the amazing industrial and commer- 
cial progress of the metal. 

Probably the most important stage in their 
growth was the formation, in 1927, of the Inter- 
national Aluminium Bureau, which is now the 
official liaison between the individual countries 
carrying on development work. This Bureau is 
unique among development organisations in 
that, although supported by all the principal 
producers in Europe, it has no external acti- 
vities of its own except in very special circum- 
stances. All development work which it might 
institute is normally carried out by its members 
in each country. Its main function is to collect 
and circulate information within its own circle 
and to organise frequent meetings for the ex- 
change of views by technical representatives. 
In this way each country is kept advised of 
progress and new developments throughout the 
world. The special circumstances in which the 
Bureau may itself function are illustrated by 
such efforts as:—(1) The collection and arrange- 
ment of a joint exhibit in large international ex- 
hibitions; (2) the organisation of an interna- 
tional competition open to competitors in all 
countries; and (3) the compilation of publica- 
tions of international value. 

The last-mentioned is a particularly valuable 
educational feature of the Bureau’s activities 
and is well illustrated by a recent publication 
on the chemical reactions of aluminium with 
different chemical compounds and material used 
in industry. The data for this volume were 
obtained in all countries, but the volume was 
compiled and edited by the Bureau. French and 
German versions of this work have already 
appeared, and an English edition is on the eve 
of publication. Research work, which, as in 
other industries, is the ‘‘ backbone ”’ of the de- 
velopment organisations, is carried out by the 
individual producers their respective 


countries; the International Bureau forms a con- 
venient and valuable ferwm for the comparison 
and discussion of such results of research as are 
of especial value to development work. 

It is scarcely necessary to point out how suc- 
cessful this movement has been in the aluminium 
industry. 


The dissemination of information to 
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consumers has in this field reached a high level 
of achievement, and has extended the use of 
aluminium and its alloys in almost every con- 
ceivable direction. It is true, of course, that in 
probably no metallurgical industry has research 
work been more intensive than in this one, and 
unquestionably the introduction of a number of 
aluminium alloys possessing valuable industrial 
and engineering properties has been one of the 
chief factors in its progress—yet without well- 
planned and efficiently-organised development 
work no such spectacular advance as that made 
in the last decade would have been possible. 
Remarkable evidence of this is the increase in 
the consumption of aluminium and its alloys in 
marine engineering. In aeronautical work the 
metal has so obvious an asset in its lightness 
that to engineers in this field it has been the 
metal par excellence, but in marine work it is 
not too much to say that in its earlier history 
it was a metal to be avoided rather than to be 
used. Now it is rapidly becoming one of the 
important materials for ships’ fittings and even 
for ship construction. 

Equally interesting are the extensions in the 
applications of aluminium in other forms of 
transport. Road vehicles of all types now em- 
hody this metal in considerable quantity. In 
rail transport developments have been slower, but 
several all-aluminium trains in service in the 
United States are giving entirely satisfactory 
results, and such an application is itself a tribute 
to the high degree of development to which both 
aluminium and its alloys have been brought. In 
structural engineering also the newer aluminium 
alloys are proving highly successful, and recent 
erections of bridges, cranes and even the frame- 
work of buildings well illustrate the earlier 
remarks on the departure from tradition which 
is a feature of modern developments in the use of 
metals, 

Research and development work in aluminium 
has also been remarkably successful in finding 
new uses and applications. Illustrations of this 
are found in the new fields opened up for the 
metal by applying special surface treatments 
such as anodic oxidation, ete. An important 
example is the discovery, quite recently, of a 
method whereby the remarkable reflective pro- 
perties of aluminium can be preserved without 
deterioration, thus leading directly to its adop- 
tion for reflecting surfaces of all kinds—mirrors, 
floodlight reflectors, heat reflectors, and so on. 

Tin 

The formation of the International Tin 
Research and Development Council will he 
readily recalled by all metallurgists. In Decem- 
ber, 1931, the Governments of the chief tin- 
producing countries decided to provide certain 
funds for this purpose, and the organisation thus 
formed commenced work in the early part of 
1932—Mr. D. J. Macnaughtan being appointed 
its Director, with headquarters in London. Its 
aims were defined as follow :——‘‘ To acquire and 
disseminate scientific and technical knowledge 
relating to tin, its alloys and chemical com- 
pounds, the processes involved in the production 
of these materials and their applications; to dis- 
cover and develop new industrial applications of 
tin; to improve the existing products and _ pro- 
cesses, and to assist tin consumers in overcoming 
technical difficulties and problems.’’ 

At an early stage a Bureau of Technical Infor- 
mation and a Statistical Office were established, 
organised for the collection and examination of 
scientific and technical literature relating to tin 
in its various applications. This information is 
filed and indexed so as to be available in the 
planning and prosecution of researches and for 
supplying information in response to technical 
inquiries from industry. A unique collection of 
data has been made since the Bureau was estab- 
lished. Numerous communications have been 
forwarded to the Bureau by Government 
departments, research institutions, industrial 
establishments and individual research workers 
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all over the world, a large proportion being from 
America. The services of the Bureau are avyail- 
able to anyone who wishes to acquire information 
on any of the applications of tin. The Statistica] 
Office surveys all the statistical information on 
tin in all departments of its uses, and this ser- 
vice is of great importance in guiding research 
and development along the lines likely to prove 
most productive and in providing users of tin 
with authoritative and comprehensive infor- 
mation regarding the production, consumption, 
and stocks of tin throughout the world. 

As its name implies, the organisation is defi- 
nitely international, and its research activities 
are spread over the chief industrial countries. 
Its staff maintains regular contacts with tech- 
nical and industrial organisations throughout the 
world. It has a permanent representation in the 
United States of America, and is now arranging 
for correspondents in other countries. 

The founders early recognised that scientific 
and technical knowledge concerning tin had bee 
allowed to fall behind as compared with other 
metallurgical industries, and it has according], 
made one of its chief objects ‘‘ a vigorous and 
extensive plan of research,’’ aiming at the im- 
provement of tin products by attacking basic 
problems connected with the major application. 
of tin. Researches already undertaken include 
improvements in tinplate, bearing metals, 
solders, other lead-tin alloys, bronzes, hot-tin- 
ning of cast iron, steel and copper, ete., the 
electrodeposition of tin and tin alloys, spraying 
processes, tin-foil, tin pipe and tin compounds 
Although the Tin Council has only been function- 
ing for a few years, a considerable amount oi 
valuable work has already been accomplished in 
some of these fields, and a large number of valu- 
able Papers have appeared in the Institute’s and 
other scientific journals. A systematic survey o} 
the effect of different alloying elements on the 
mechanical properties of tin in progress in 
various laboratories has provided much new 
information, and has revealed possibilities oi 
securing enhanced properties for a wide variety 
of applications. An important outcome of this 
work is that it has been established that certain 
classes of tin-base alloys may be strengthened 
permanently by heat-treatment, viz., annealing 
after quenching. 

Only a fraction of the very considerable 
amount of work in progress on improving the 
quality of tin coatings, particularly tinplate, has 
reached the stage of publication, but already 
methods of testing developed in the course of 
the Council’s researches, to facilitate the control 
of the tin-coating process, are being extensively 
used in industrial organisations in this country 
and elsewhere. A new detergent, which has un- 
impaired cleansing action, but does not attack 
the tin, has been devised, and is now finding 
application in the industry in the cleaning of 
tinned ware. 

Advances have also been made in the field of 
electrodeposition. Whilst in the past it has been 
difficult to build up more than a thin coating by 
this method, a process has been developed by 
which an electrodeposit of tin of any desired 
thickness is readily obtained. The technique of 
applying coatings of hardened tin by simul- 
taneous electrodeposition of another metal, such 
as nickel, with tin, has been worked out and 
should, with further development, lead to indus- 
trial applications. A process has also been de- 
vised whereby it is possible to apply non-porous 
electrodeposits of bronze to steel or other basis 
metals. 

In the development of new uses for tin, special 
attention has been given to the chemical com- 
pounds of the metal. Heretofore these have 
been largely confined to applications in the silk 
and enamelling industries. In one of its publi- 
cations the Council has shown that tin com- 
pounds have special merits in improving the be- 
haviour and increasing the service life of lubri- 
cating oils. This discovery is already finding 
industrial use in the form of tin oleate. 
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As in sister organisations, the publication of 
technical data is regarded as a vital part of its 
programme, and examples of such activities are 
found in its recent booklets on such subjects as 
Tinplate and Canning,’’ Solder,’’ and 
“Contemporary Pewter.’’ 

A particularly important service rendered by 
the Tin Council to the tin industries is through 
the research organisations which it has estab- 
lished or supported. Its standing and influence 
are already indicated by the increasing use 
which industry is making of its resources. 

Copper 

Development work in this field has been, until 
recent years, somewhat spasmodic and localised. 
About the year 1923 a movement for extending 
and developing the uses of copper and its alloys 
was started in the United States and resulted in 
the formation of the American Copper and Brass 
Research Association which, strongly supported 
financially by the producers, embarked on a 
vigorous publicity campaign. In its early days 
the Association’s efforts savoured more of adver- 
ti-ing than of the educative and informative 
aims of the development movements in other sec- 
tions of industry. Nevertheless, much useful 
work was accomplished in extending knowledge 
of copper and its alloys in engineering construc- 
tion, and particularly in the building trade. 
This American movement had a direct influence 
in Europe by “‘ inspiring ’’ and largely financing 
the “ Deutsches Kupfer Institut,’ which, estab- 
lished in 1926, and operating from Berlin, has 
exercised a considerable influence not only in 
Germany itself, but on the German-speaking in- 
dustrialists and engineers of Central Europe. 
This Institute, from its earliest days, has had 
aims and ideas similar to those influencing the 
movement in the nickel industry. It has sought 
to maintain close contacts with the producing 
and manufacturing industries on the one hand 
and the engineering profession on the other, and 
was fortunate in securing on its Managing Com- 
mittee a number of leading German industrialists 
interested in the production of semi-manufac- 
tured materials. Its publicity work has been 
throughout of a high technical standard. Some 
of its publications, notably one last year, ‘‘ Wass 
muss der Ingenieur vom Messing wissen?” are 
quite worthy of a place on any metallurgist’s 
book shelves. 

In England the first move in the direction of 
systematic development work among_ potential 
users of copper was taken in 1924 by the Brass 
and Copper Trade Associations in forming a 
“Copper and Brass Extended Uses Council,’’ 
with headquarters in Birmingham. This Council 
interested itself primarily in exploring new uses 
for copper and its alloys, and in pursuance of 
this aim made a number of investigations into 
various potential fields for the use of copper, 
particularly in domestic services and in build- 
ing and architectural work. Several important 
publications of technical value were inspired by 
it; one which may be particularly referred to as 
an example is ‘‘ Copper in Architecture ’’—a 
volume of appreciable size, containing a number 
of excellent illustrations and diagrams, together 
with a mass of technical and practical data for 
the engineer, architect and builder. The demand 
for this work was much greater than has been 
anticipated, and a second edition was called for 
within two years of its publication. This Council 
continued its activities until the formation of 
the Copper Development Association, referred to 
below. 

In 1932 ©. H. Schneider (then technical 
adviser to the Roan Antelope Copper Mines, 
Limited) and the President were commissioned 
by some of the principal Empire producers of 
copper to make a survey of the main fields of 
copper consumption in this and other countries 
in Kurope, and report on the possibilities for 
development work and the advisability of form- 
ing an organisation for such purposes. In the 
course of this survey they visited nearly all the 
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more important manufacturers of copper and its 
alloys in England and in Central Europe and 
made a series of inquiries on the current posi- 
tion and on the type and quality of development 
work then being carried out by existing organi- 
sations and individual firms. The results of 
these investigations were embodied in a report 
presented to the copper producers in the early 
part of 1933, in which they recommended the 
formation of a Copper Development Association 
in this country, to be supported by both pro- 
ducers and manufacturers. This Association was 
duly formed towards the end of 1933, under 
terms of reference which provided for widely- 
extended activities in development work in 
copper. Mr. D. P. C. Neave was appointed 
general manager, and under him a carefully- 
selected staff possessing both engineering and 
metallurgical experience. In broad outline the 
organisation as it exists to-day embodies the 
scheme laid out in the report referred to above. 
Special attention is devoted to the electrical 
industry, since this is by far the greatest present 
(and possibly potential) user of copper, but other 
spheres, notably that of building construction, 
architecture and general engineering are being 
explored. 

In the course of these inquiries, Schneider and 
the President were impressed by the urgent need 
for furnishing engineers with information on 
modern developments on copper and its alloys. 
The widespread applications of copper and _ its 
long history and traditions have drawn the atten- 
tion of scientific workers throughout the world, 
and a vast amount of research work has been 
carried out. Much of this work has considerable 
industrial value, yet it has not been at all 
adequately disseminated. 

In their suggestions for the establishment of 
a Copper Development Association, they laid 
special emphasis on the collection of data and 
information as a more urgent immediate need 
than research itself. Nevertheless, the scheme 
included plans for establishing liaison with 
University and other research laboratories, and 
particularly with the British Non-Ferrous Metals 
Research Association, with which the nickel, 
aluminium and tin development bodies also main- 
tain contact. Amongst the objects laid down in 
the original recommendations, the following may 
be quoted as illustrative:—(1) To inspire and 
encourage general research on copper, and (2) to 
attempt in every way possible to “‘ carry over ”’ 
the results of existing knowledge to the industry 
in general and in particular to the ultimate con- 
sumer. 

Although the Copper Development Association 
has been functioning for so short a time it has 
already attained a considerable standing among 
copper users. Its publications, of which some 
outstanding examples are given in a footnote,* 
have throughout been highly practical and have 
received recognition on all hands as both infor- 
mative and helpful. Special mention should be 
made of its work in the building trades; in par- 
ticular to the development of the use of copper 
in water supplies, which has been recently ex- 
tended to other pipe-line services such as sanita- 
tion. As a direct result of informative publicity, 
architects and builders are now showing a much 
greater interest in the possibilities of sheet-strip 
copper for roofing and similar purposes. 

In the electrical industry the development of 
copper conductors of special types for overhead 
transmission lines has been given close study, 
and the co-cperation of the Association with the 
electrical engineering profession in general is 
proving of great value in technical advances 
(e.g., in the application of copper-cadmium 
alloys). Work is also actively proceeding in such 
subjects as the improvement of high-conductivity 
castings, and the extended use of copper as an 
alloying element in ferrous metallurgy. 


* “Sheet Copper Work for Building’’ (practical handbook for 
builders, etc.); Brasses (engincering and metallurgical data) ; 
“Copper for Domestic Water Services’’ (technical book for 
architects, etc.); “Steel-Cored Copper Connections” (data for 
electrical enginvers); ‘‘Copper Data” (for enginzers); Bearing 
Bronzes " 


**Cadmium-Copper Conductors ” (erection charts). 
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The Association maintains close contact with 
its sister organisations in other countries, notably 
America and Germany (and more recently in 
France and Belgium). The number of technical 
inquiries now daily received is itself ample proof 
(if no other existed) that it fulfils a valuable 
purpose in industry and meets a real need. 


Some General Observations 


It will be observed that, although differing 
somewhat in detail, the fundamental aim of all 
these organisations is the same, i.e., to circulate 
by publication and personal service reliable and 
detailed technical data and information relating 
to their respective ‘‘ raw materials ’’ of industry 
in such forms and by such methods as will fur- 
nish the engineer and general user with the 
means of applying expert and up-to-date know- 
ledge to the products which metallurgists and 
engineers together place at the service of the 
ultimate user. 

The movement is, however, undergoing to-day 
a further development to which great import- 
ance is attached. Producers and refiners of 
metals, whether of copper, nickel, aluminium, 
tin, or any other of the primary elements of 
nature, are beginning to realise that although 
their first duty is to place at the disposal of 
the metallurgical industries the purest and most 
uniformly-reliable material which their present 
methods and technique are capable of producing, 
they depend in the ultimate for the final stand- 
ing and reputation of such products on the 
secondary producer of semi-manufactured 
materials—in other words, on the standards 
attained by the foundry, the rolling, drawing 
and extrusion mills from which the constructional 
engineer obtains in turn his “ raw materials,” 
particularly alloy products. The service of the 
refiner stops short at a “ half-way house,’’ and 
however high his standards and efficient his 
technique, the ultimate reputation of copper, 
nickel, aluminium, or any other metal depends 
on the quality attained in converting them to 
the forms required by the engineer in every 
branch of his profession. There is, therefore, 
inherent in the ideals of development organisa- 
tions the further aim of assisting the manufac- 
turing metallurgical industries to improve their 
own standards of quality and efficiency. The 
sequence of the industry is three-fold :—(a) The 
primary producer; (b) the manufacturing metal- 
lurgist, and (c) the user (i.¢., the maker of 
ultimate products). 

It will be seen from the above review 
that a considerable proportion of development 
work at the moment is directed towards (c), 
but the first contact of (a) is with (b), and 
the former is beginning to realise more and 
more fully how greatly his reputation is 
influenced by the latter. There is evolving as a 
result a “technical service ’’ relationship 
between the two classes (a) and (b) which is 
destined to play a vitally important part in the 
future progress of the metallurgical industries. 

This particular phase has probably been up to 
the present more in evidence in some industries 
than in others, but it will undoubtedly extend 
to all. In theory it appears a fairly simple con- 
ception, but it is by no means so in practice. 
It involves the creation of a highly specialised 
class of industrial metallurgists who must 
combine training and experience with wide vision 
and great adaptability. In the nickel industry* 
they have during the last few years made special 
efforts in this phase of development service. 
They are perhaps fortunate as compared with 
some other branches of the metal industries in 
being largely controlled by one organisation and 
in having their own works and laboratories in 
which both men and ideas can be tested out, and 
there are now ‘in the field’ a number of ex- 
perienced workers who aim definitely at this 
ideal of improving standards of quality, and con- 
veying to industry the results of investigation 


® See H. Moore, Presidential Address, * J. Inst. Metala,”’ 1934, 
54, 36. 
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and research. It is in this connection that the 
links between development and research must be 
strengthened. 

The ‘‘ development movement ’’ can be and 
often is an invaluable handmaiden to research. 
Industrial metallurgical research aims inter alia 
not only at the discovery of new alloy materials 
but at the improvement of the properties of 
existing ones either by some modification 
in composition or treatment in manufactur- 
ing processes. It often happens, however, 
that the results of such _ research are 
by no means easy of application, and when 
attempts are made to adopt them in practice 
the outcome is unsatisfactory. The research 
work itself may be fundamentally sound, but it 
is in its industrial development that the diffi- 
culty lies—one reason being that conditions in 
works’ practice, whether in process, or plant, or 
equipment are often far more complex than in 
research. 

It was aptly pointed out by Rosenhain in an 
address,* delivered some twenty years ago, that 
‘* the scientific investigator endeavours in all his 
work to simplify his conditions as far as 
possible.’’ In works’ practice, on the other hand, 
conditions can scarcely be simplified in any 
appreciable degree. They are necessarily com- 
plex if only in the sense that all industrial 
processes are so and are carried on under com- 
posite conditions which may be eliminated in a 
research laboratory. 

Metallurgical workers, whether in the research 
or industrial spheres, know full well that the 
results of an immense amount of valuable in- 
vestigatory work are at the moment lying 
dormant through lack of application. One hears 
from time to time the statement—sometimes 
uttered in the form of a complaint—that 
“scientific progress is too rapid in these days, 
and that the time has come when a halt should 
be called.’”? Such statements find their chief, if 
not their only justification, in the fact that so 
much valuable knowledge is not applied. This 
development movement should find a solution to 
the problem so far as the metallurgical pro- 
fession is concerned. 

The chief criticisms usually directed against 
development associations have been:—(a) They 
are mainly “ glorified advertising ’’ associations 
and /or (b) that they tend to over-emphasise the 
particular virtues of the class of materials with 
which they are respectively concerned. 

With regard to (a) undoubtedly the element 
of advertising necessarily enters, but advertising 
has become so important a factor in our ordinary 
everyday experience that it is almost impossible 
to imagine modern civilised life without it, and it 
is by no means to be despised as a real aid to 
higher standards of comfert, in almost every 
department of our public and private industrial 
and social life. Like some other modern develop- 
ments, it is open to abuse; but who can deny 
that it enlarges one’s knowledge and directly and 
indirectly brings much that one might otherwise 
lose? But the movement is far more than merely 
advertising. In so far as it stops at advertising 
it falls short of its ideals. 

As to (b) it must be frankly confessed that 
in the earlier days of the movement the zeal 
of its exponents in every section outran discre- 
tion, and the tendency to over-emphasise was 
often in evidence, but some degree of crudity is 
inevitable in all new schemes of so far-reaching a 
range and character. Experience has already to 
a large extent corrected this tendency and will 
undoubtedly in time eliminate it altogether, for 
the essence of successful development work in 
industry is absolute accuracy, and particularly is 
this so in setting forth the properties of materials 
of engineering construction. There is naturally 
a greater tendency to over-emphasise in regard 
to new alloys or materials possessing special pro- 
perties, whether intrinsic or conferred by treat- 
ment, than in those which have been known for 


* W. Rosenhain, West of Scotland Iron and Steel Institute, 
Session, 1915-16. 
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many years, and it is here that a word of advice 
to those engaged in development work is most 
needed. ‘‘ Always understate your case rather 
than overstate it.’’ The engineer rightly 
demands a high factor of safety. 

In conclusion the President emphasised one or 
two factors essential to the future progress and 
ultimate success of the movement in general and 
its sectional organisations in particular :—(1) Its 
first aim must always be to impart knowledge and 
to impart it clearly, succinctly, and above all 
accurately ; (2) it must keep in the closest touch 
with the needs of industry; (3) it must be, so 
far as possible, impartial and scrupulously fair 
in the estimation of the comparative worth of 
ma cerials. 

The President then finally expressed a 
pleasurable anticipation of the time when all 
sections of this development movement in the 
metallurgical industries would work in as com- 
plete co-operation as is possible in an imperfect 
world, and to the collaboration of all branches of 
the engineering profession in this work. The 
ultimate aim of both metallurgists and engineers 
is the ‘‘ service of man,’’ and in both these pro- 
fessions a high ideal of such service exists. 


ANNUAL DINNER 
The annual dinner was held at the Trocadero 
Restaurant the same evening, when the newly- 
elected President, Mr. W. R. Barclay, O.B.E., 
presided. 
After the loyal toasts had been honoured, the 
success of the Institute was proposed by Lord 


Melchett. Other speakers were Lieut.-Colonel 
J. H. M. Greenley, C.B.E.; Sir William Bragg, 
O.M., P.R.S.; Mr. W. A. S. Calder; Sir Harold 


Carpenter, F.R.S., and Colonel A. E. Davidson, 
D.S.0., A.D.C. Amongst those present who are 
also well known in the foundry industry were :- 
Prof. J. H. Andrew; Mr. I. A. Bailey; Mr. G. L. 
Bailey; Mr. W. E. Ballard; Mr. E. M. Boote; 
Mr. V. C. Faulkner; Mr. W. S. Gifford; Mr. 
D. F. Campbell; Prof. P. A. J. Chevenard; Dr. 
M. Cook; Dr. C. H. Desch, F.R.S.; Mr. W. T. 
Griffiths; Prof. D. Hanson; Mr. K. Headlam- 
Morley, Mr. W. H. Henman; Sir William 
Larke, K.B.E.; Mr. A. Glynne Lobley; Mr. 
A. G. Robiette; Mr. G. Shaw Scott; Dr. Harold 
Moore, C.B.E.; Mr. W. Murray Morrison; Mr. 
A. H. Mundey; Mr. G. Mortimer; Mr. A. J. 
Murphy; Mr. J. G. Pearce (Director, Cast Iron 
Research Association); Dr. C. J. Smithells, 
M.C.; Prof. T. Turner; Mr. T. H. Turner; Mr. 
H. B. Weeks; and Mr. S. V. Williams. 
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Electric Hoist Blocks 


The efficient and economical running of 
foundries depends largely upon the facilities 
provided for the expeditious handling of 
materials and products. In this respect one of 
the most useful devices at the disposal of the 
foundry manager is the electric hoist block, 
which enables loads up to several tons to be 
handled quickly and easily. Such a hoist can 
be provided with a travelling trolley to run on 
overhead steel joists, or it can be fixed per- 
manently at some suitable point. 

As a result of over 30 years’ experience in 
the manufacture of this class of equipment, the 
General Electric Company, Limited, of Magnet 
House, Kingsway, London, W.C.2, has designed 
a standard range of Witton-Kramer mono-rail 
electric hoist blocks, for lifting loads from 3 ewt. 
at 60 ft. per min. to 10 ewt. at 20 ft. per min., 
while larger hoists for loads up to 5 tons can 
be supplied if required. These hoists are of 


compact construction and ensure low operating 
costs; a hoisting limit switch is provided to 
prevent the possibility of the hook running into 
the rope drum, and a magnetic brake holds the 
of failure 


load in the event of the 


supply. 


(Concluded from next column.) 


on the coupling between the motor and the gear- 
ing, and in addition to holding the load if the 
supply fails, it comes into operation automatic- 
ally when the controller is moved to the “ off ” 
position, and also if the bottom block strikes the 
lever operating the limit switch (the latter event 
also isolating the motor from the supply). 

The standard method of suspending the hoist 
is by means of a four-wheel trolley designed to 
run on the bottom flange of an 8-in. by 4-in. 
rolled steel joist trackway, along which the hoist 
can be travelled by pushing or pulling either 
the light hook or the load. A straight track- 
way is preferable, but, if necessary, curves of a 
radius not less than 8 ft. can be negotiated. 
The current collectors are of the slipper type. 
The controller is mounted on the hoist and 
operated either by pendant cords from the floor 
level or by remote control. For suspending in a 
fixed position, the base plate is fitted with suit- 
able angle brackets, and the controller can be 
mounted independently in the most accessible 
and convenient place for the operator. 


SuBJECT TO THE APPROVAL of the Electricity Board, 
A. Reyrolle & Company, Limited, Hebburn- 
on-Tyne, have received an £86,000 contract from 
the Sheffield Corporation for the supply of switch- 
gear for a new power station. 


Mono-Ram Exectric Hoist 


Bock. 


Wirtton- KRAMER 


Standard sizes are fitted with a 1}-h.p. motor 
of the normal G.E.C. design; for D.C. circuits 
the motors are series wound, while for A.C. 
circuits they are of the squirrel cage type (two 
or three phase), or of the repulsion induction 
type (single phase). 

A construction that ensures long life under 
foundry conditions is employed throughout the 
Witton-Kramer hoists. The base of the hoist 
consists of a substantial steel plate on which are 
mounted the bearings and electrical equipment. 
The rope drum, which is made of the best grade 
cast iron, is machine-grooved and accommodates 
the necessary length of steel wire hoisting rope, 
complete with an adequately weighted bottom 
block and hook. It is driven through a train of 
machine-cut spur wheels and pinions, which are 
totally enclosed in a substantial cast-iron casing. 
Gun-metal sleeve bearings are supplied and 


arranged for grease lubrication, screw-down 
grease cups being placed in easily accessible 
positions. 


The magnetic brake is of the standard Witton- 
Kramer single-phase type for A.C. supplies or 
of the self-contained type with totally-enclosed 
solenoid for D.C.; the brake is arranged to act 


(Concluded in previous column.) 
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Alloy Cast Irons’ 


By P. A. RUSSELL, B.Sc. (Director, S. Russell & Sons, Limited, Leicester) 


An enormous amount of attention has been 
given to the subject of alloy cast irons in recent 
years, and a large number of Papers have been 
presented, both on the subject in general and 
on various particular aspects of it. A study 
ot the bibliography appended, which is far from 
exhaustive, will show that two Papers on this 
subject were given at the Newcastle Conference 
of the Institute of British Foundrymen in 1932, 
followed by three more in 1933. Two further 
Papers are included in the 1933-34 ‘‘ Proceedings 
o! the Institute,’’ and numerous other Papers 
have been given to the Branches or contributed 
to the Technical Press, together with the excel- 
lent series of publications by the Bureau of 
{iformation on Nickel. 

it is thus not possible to give much new 
material, but it is thought that some of the in- 
formation given on Ni-tensyl is novel and 
interesting. A difficulty is in the definition of 
the term alloy cast iron. Cast iron is in itself 
an alloy in the strict sense of the term, so that 
the term is redundant and liable to misappre- 
lension. 

[It has recently been suggested by MM. 
Thomas and Ballay"' that the term “ special 
cast iron ’’ should be applied to cast irons con- 


Fie. 1.—‘* sHow1ING CARBON IN THE 


SuPeRcOoOLED Form. x 200. 


taining one or more of the following elements in 
excess of :—Nickel 0.3, chromium 0.3, copper 
0.3, titanium 0.15, vanadium 0.10, molybdenum 
0.10, silicon 5.0 and manganese 1.5 per cent., 
and that the term “high-grade cast iron” 
should be applied to irons produced by special 
processes which do not contain the above alloys. 
The author does not agree with these terms, but 
they are given to indicate the trend of opinion 
in some quarters. 

It is felt that the term “ alloy cast iron,”’ if 
not too pedantically interpreted, is sufficient for 
the present purpose, and it is intended to use 
it in its widest sense and to include reference 
to all cast irons that have physical properties 
out of the ordinary. It must be agreed that 
there is a limit, and broadly the figures given 
by Thomas and Ballay can be accepted. For 
instance, the addition of 0.1 per cent. of nickel 


* A Paper presented to the Lancashire Branch of the Institute 
of British Foundrymen, Mr. J. Jackson presiding. 


-in two 


BIBLIOGRAPHY. 


1 “ Hardening Cast Iron,” J. E. Hurst. “ [.B.F. Proc.,” 
Vol. XXV 


2 High-Test Cast Iron in the U.S.A.,” R. 8. MacPherran. 


ia. 
3 ** Alloyed Grey Cast Iron,” C. W. Pfannennschmidt. 
“ T.B.F. Proc.,” Vol. XXVI. 

4 “ Heat-Resisting Cast Irons,” E. Morgan. J/bid. 

5 ** American Progress in the Use of Alloys in Cast Iron,” 
F. B. Coyle. /bid. 

6 * Alloys in the Iron Foundry,” J. Roxburgh. “ L.B.F. 
Proc.,”” Vol. XXVII. 

7 “ The Production of Specially-Hard Cast Iron,” W. T. 
Griffiths. /bid. 

8 “ The Influence of the Less Common Elements on Cast 


Iron,” J. E. Hurst. Founpry TRADE JOURNAL, Feb- 
ruary 23, 1933. 
9 “ Potentialities of Cast Iron,” A. b. Everest. FouNDRY 


TRADE JOURNAL, March 29, 1934. 

10 * Alloy Cast Irons,” J. E. 
May, 1935. 

il “Special Cast Irons,” Thomas and Ballay. “ Proc. 
Int. Cong. of Mining, Met. & App. Geology,” October, 
1935, Sect. VII, Paper V. 

12 **The Story of the Ford Crankshaft,” E. F. Cone. 
“Metals & Alloys,” Vol. VI, No. 10. 

13 A. Moyer, “* Metal Progress,’’ Voi. XXV, pp. 27-29. 

14 ** Experiences in the Manufacture of High Grade and 
Alloy Cast Irons,” P. A. Russell. 
JOURNAL, December 6, 1934. 


Hurst. Metallurgia,” 


FounpDRY TRADE 


does not entitle the product to be called nickel 
cast iron, as such a small amount has no effect 
on the character of the iron. On the other hand, 
the addition of 0.1 per cent. of sulphur would 
have a considerable effect on most grades of cast 
iron, and if such additions were usefully made, 
the result could be called “ alloy cast iron.” 


Principles of Alloying 


The underlying principles of all alloy additions 
to cast iron consist of their effect on the iron 
distinct, but frequently interrelated, 
directions. ‘These are their effect on:—(1) The 
size and distribution of the graphite flakes and 
(2) the matrix of the iron, as to whether it is 
ferritic, pearlitic, sorbitic, martensitic or 
austenitic. 

It is generally understood that the best iron 
for most purposes is that which contains fairly 
fine-flake graphite in a matrix of pearlite. This 
condition can be obtained without the use of 
alloys by carbon and silicon control, usually from 
the use of steel scrap, refined or cold-blast pig- 
iron in the cupola charge. The limitation of this 
method is that the iron is very susceptible to 
change of section, so that only one composition 
gives the maximum results in one sectional thick- 
ness; if this thickness is exceeded there is a 
falling-off of properties, and, more serious still, 
in thinner sections free cementite will appear 
with resulting hardness and machining diffi- 
culties, and also brittleness. It is, therefore, 
proposed to examine the principal alloying 
elements from the point of view of their effects 
on the graphite and matrix. 

Nickel is a graphitiser, about one-third as 
powerful as silicon, but with the advantage that 
the graphite produced by nickel is finer than 
that produced by an equivalent amount of sili- 
con. Nickel also acts on the matrix to produce 
pearlite in preference to ferrite or cementite. 
Thus, an iron in which a proportion of the sili- 
con has been replaced by three times its amount 
of nickel will have finer graphite and be much 
more uniform in varying sections with a greatly 
reduced tendency to chill. The strength and 
hardness of the pearlite will also be improved. 

Above about 2} per cent. nickel has a further 
action on the matrix, tending to make the iron 
progressively sorbitic, martensitic and austenitic, 
the latter condition being fully reached with 
about 17 per cent. of nickel. This very valuable 
property is used extensively, as will be shown 
later. 

Chromium suppresses the formation of 
graphite, working in the opposite direction to 
silicon, an addition of 1 per cent. of chromium 
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being equivalent to the subtraction of 1 per cent. 
of silicon. Used alone it has very much the 
same effect as would be obtained by using an 
equivalently low silicon iron, except that the 
carbides, both within the pearlite and as free 
cementite, are harder and more stable, not 
readily decomposing under heat. If machine- 
able castings are required, silicon has to be 
added, and the net result does not give a very 
great gain. If the castings do not require to 
be machined, then chromium is of more value. 

Chromium is used extensively in combination 
with nickel, to counteract the graphitising effect 
of the latter, the benefits of both elements being 
obtained without their disadvantages. 

Silicon above about 5 per cent. is regarded as 
an alloying element. It is, of course, a strong 
graphitiser, so that these irons are usually fer- 
ritic unless the carbon is very low. In addition, 
iron silicide is formed, and this is responsible 
for the properties associated with the 14 to 16 
per cent. silicon acid-resisting iron. 

Manganese above about 2 per cent. is alloy- 

ing. It has a tendency to form carbides, but is 
principally used to replace some of the nickel 
necessary to form austenite in certain forms of 
austenitic cast iron. 
’ Copper is, to a small extent, a graphitiser and 
its use is attracting much attention at the 
moment. It has proved of definite value in cer- 
tain cases, but the mechanism of its action is 
not yet fully understood. Its use is limited to 
a certain extent by the limit of its solubility in 
iron. This solubility is helped by the presence 
of nickel, and it is used to replace a portion of 
the nickel in certain cases, particularly in aus- 
tenitic cast iron of the Ni-Resist type. 


Fig. 2.—Avstenttic Cast Tron, N1-Resist 
TYPE. 200 


Molybdenum is somewhat similar to nickel in 
its power to assist uniformity and increase hard- 
ness, strength and toughness. The proportions 
usually used are about one-third those of nickel. 
The use of molybdenum is not very fully ex- 
ploited in this country, but its use will undoubt- 
edly be extended. 

The action of the various elements has been 
dealt with rather scantily, but it is hoped that 
these remarks will be sufficient for the purpose 
of understanding the later account of the vari- 
ous alloy cast irons. For extended reference 
to these and other elements reference should be 
made to the bibliography. 

It is now proposed to deal with alloy cast 
irons from the point of view of the selection of 
suitable types for specific purposes. 


Heat-Resisting Cast Irons 
The mechanism of the deterioration of cast iron 
under heat is now fairly well understood, and is 
due to the following factors:—(1) The spread of 
internal oxidation via the graphite flakes; (2) 
the breakdown of pearlite, with consequent set- 
ting up of internal strains which weaken the 


4 

| age | 

(two 
ion 
ider 
the 
\oist 
are 
ent. 
rade 
ates j 
ope, 4 
tom 
n of ot 
are 4 
ing 
and 
own 
sible 

ton- 4 
or 3 
osed 
act 


228 


iron, cause cracks, and thereby assist the spread 
of oxidation; and (3) the general weakness of 
iron due to high temperature per se. 

The success or otherwise of any particular 
form of heat-resisting cast iron is therefore de- 
pendent not only on the working temperature, 
but on the fluctuations of that temperature and 
also the conditions of the surrounding atmo- 
sphere. For instance, an iron that will success- 
fully withstand continuous service at 700 deg. C. 
for six months, may fail in a much less time if 
it is heated daily from cold to 700 deg. C. 

The reduction of oxidation via the graphite 
flakes is effected by reducing the size and quan- 
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Vic. 3.—Pressure Por ror a Die-Castine 
MACHINE, MADE IN AusTENITIC Cast [RON. 


tity of the graphite, large flakes being obviously 
bad, whilst the difficulty due to pearlite break- 
down may be overcome in one of two ways :—(«) 
The suppression of pearlite into ferrite, or, 
better still, into austenite; or (b) by making the 
pearlite as stable as possible. The third factor, 
that of the weakness of iron at high tempera- 
ture, is inherent, but there is evidence to show 
that irons that are austenitic as cast are 
stronger than irons that are ferritic or pearlitic 
as cast, although these latter are, of course, 
austenitic when heated above the upper critical 
point. Heat-resisting cast irons are therefore 
widely divergent and can he classified as follows, 
approximately in order of heat- 
resisting value. 

(1) Chromium or Nickel-Chromium Pearlitic 
Grey Cast Irons (Cr 0.3 to 1.5 per cent., Ni 0.5 
to 2.0 per cent.).—The addition of chromium 
gives stability to the pearlite and a fairly fine 
graphitic structure is obtained. The chromium- 
silicon balance must be maintained to ensure 
freedom from chill, Nickel is an advantage in 
that the tendency to chill in thin places is 
reduced and graphite is refined. 

(2) Chromium White Cast Irons (Cr 0.5 to 1.5 
per cent.).—Graphite is eliminated and the car- 
hides formed are reasonably stable. These irons 
are unmachinable and rather brittle, so that 
their use is limited. 

(3) Silal (silicon 5 to 6 per cent.).—When 
satisfactorily produced with low carbon (about 
2.2 per cent.) the carbon is in the “ super- 
cooled ’’ form, as shown in Fig. 1, reducing 
oxygen penetration to a minimum. The iron is 
also completely ferritic so that there is no 
pearlite breakdown. The silicon also protects the 
iron, to some extent, from oxidation, so that 
scaling is reduced. 

(4) Austenitic Cast Iron of the Ni-Resist type 
(Ni 14 to 16, Cu 6 to 7, and Cr 2:to 5 per 
cent.).—This iron is austenitic in the cold, so that 
there is no internal transformation on heating. 
Graphite is also reduced in quantity and size, 
and the iron is reasonably resistant to oxidation. 
The structure of this is shown in Fig. 2, the 
structure consisting of graphite and chromium 
carbide in a matrix of austenite. Fig. 3 shows 
a drawing of a pot for a pressure die-casting 
machine which is one of the numerous applica- 
tions of this type of iron. 

(5) Nicrosilal Austenitic Cast Iron (Ni 18 to 20 
per cent., Si 4.5 to 5.5 per cent., Cr 2 to 4 per 
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cent.).—This iron combines the advantages of 
the Ni-Resist type of austenitic cast iron with 
the ‘‘ supercooled ’’ structure of graphite and 
the protection against oxidation afforded by 
silicon. The structure is shown in Fig. 4, and 
shows supercooled graphite with chromium car- 
bides in a matrix of austenite. Fig. 5 shows a 
Nicrosilal furnace component. This is 5 ft. 3 in. 
long and weighs 1} ewts. 

All reference to service temperatures has been 
purposely avoided, owing to the variety of factors 
involved. It should be said, however, that the 
use of the first two types should be limited to 
service below about 550 deg. C., for once the 
pearlite commences to break down the iron 
rapidly deteriorates. Moreover, no heat-resisting 
cast iron operating above about 750 deg. C. can 
be regarded as absolutely permanent, though the 
life may be measured in years. As the tempera- 
ture rises the life factor is shortened, and whilst 
all classes of iron are capable of withstanding 
occasional rises up to within a few degrees of 
their melting points, such rises considerably 
shorten the life. An illustration of the effect of 
service temperature is given in Figs. 6 and 7. 
Vig. 6 shows a Silal firebar that is still in good 
condition after 15 months’ service in a_heat- 
treatment furnace, as against a maximum life of 
six months for an unalloyed pearlitic iron. Fig. 7 
shows Silal and Ni-Resist firebars after five one- 
month cycles in a high-temperature kiln. The 
Ni-Resist bar is still quite good, but the Silal 
bar has obviously been working above its maxi- 
mum service temperature. In choosing a heat- 
resisting iron, attention should be paid not only 
to the first cost against life obtained, but also to 
the cost of fixing the replacement, and it is 
always advisable to have an iron that is, if pos- 
sible, well above its Job. 

There are two further factors that must be 
taken into consideration for certain types of 
heat-resisting applications. These are expansion 
and thermal shock. When a casting is subjected 


Fig. 4.—‘‘ NIcROSILAL AUSTENITIC 
Cast Iron. x 200. 


to local heating in one part whilst other parts or 
faces are comparatively cool, expansion and con- 
ductivity are of prime importance. As austenitic 
irons have a higher expansion than pearlitic 
irons (18 against 12 by 10 ), and as conduc- 
tivity decreases with increasing silicon, it is 
sometimes found that the low-silicon irons of 
the first type give better results than any other, 
in applications where the working temperature is 
not too high to cause pearlite breakdown. 
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With regard to thermal shock, the presence of 
a certain amount of fairly coarse graphite seems 
to be desirable, and this point must be borne in 
mind when selecting heat-resisting cast irons. 


Corrosion-Resisting Cast Irons 

The problem of corrosion is still less straight- 
forward than that of heat-resistance owing to 
the wide variation of corrosive media and the 
difficulty of reproducing service conditions in 
laboratory tests. 

There have been many attempts to improve 
the corrosion resistance of pearlitic cast iron 
both with and without alloying. Any such im- 
provements are of a minor character, and the 
differences between the various types of iron are 
very small. There are divergent views as to the 
influence of graphite, some authorities maintain- 


Fig. 5.—Furnace COMPONENT MADE 
IN NICROSILAL. 


ing that coarse graphite is best and others fine 
graphite. The author’s own observations are 
that corrosion depends upon the area of the 
matrix exposed to attack, not only on the sur- 
face, but as far as the medium can penetrate 
along the graphite flakes, so that it would 
appear that short flakes of graphite in as small 
a quantity as possible are desirable. The 
graphite is in itself very corrosion resistant, but 
graphite flakes in cast iron are very porous, and 
all the area observed as black lines in a micro- 
structure is not occupied by graphite, a very 
considerable proportion being unoccupied space 
or ‘voids.’ So, all major improvements in 
corrosion resistance lie in making the matrix 
more resistant. It is, of course, imperative that 
all castings should be uniform and free from 
patches of porosity, and it is in this respect 
that nickel and chromium are of value as addi- 
tions to pearlitic cast iron. Copper additions 
have been used to assist in corrosion resistance, 
but the results obtained from various sources are 
conflicting. 

When irons are made austenitic by nickel an: 
other additions, then the matrix becomes de- 
finitely resistant to many forms of corrosive 
attack, particularly that of weak acids. Fig. 8 
shows four specimens subjected to intermittent 
immersion in sea water for 27 days, and the 
superiority of Ni-Resist is clearly demonstrated. 

The other four specimens are after one day 
in 10 per cent. sulphuric acid, Ni-Resist being 
still more pronouncedly beneficial, the machin- 
ing marks on the specimen being practically un- 
touched. Ni-Resist is the usual type of aus- 
tenitic cast iron used for corrosion resistance, 
but Nicrosilal is superior in a few cases. Neither 
of these are absolutely rustproof, and will show 
slight surface rusting on exposure to damp 
atmosphere. They are, of course, far superior 
to either cast iron or steel in this respect. 

High-silicon cast iron (about 14 per cent. Si) 
is another iron having very good corrosion- 
resisting properties. The author has, however, 
no personal knowledge of its production, and can 
do no more than refer to it. This iron, it is 
thought, is almost unmachinable and rather 
brittle, so that its application is limited. It is 
necessary to emphasise that each corrosion 
problem is distinct and it is impossible to draw 
up any hard-and-fast rules. 


Wear-Resisting Cast Irons 
Here again is a property that is hard to de- 
fine and almost impossible to measure in labora- 
tory tests. Very broadly, the harder the iron 
the more resistant it is to wear, but a large 
variety of other factors enter into the problem. 
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It is in this field that alloy cast irons are of 
prime importance. Nickel, chromium and molyb- 
denum definitely improve the wear resistance of 
the pearlitic matrix of cast iron. A set of press- 
tool castings in a 1.5 per cent. Ni, 0.5 per cent. 
Cr cast iron had, on the last personal inspection, 
handled 6,000 18-gauge stainless-steel sheets with 
very little signs of wear. 

In selecting an alloy cast iron to resist wear, 
one must bear in mind that one of the reasons 
why cast iron is a good material for such appli- 


Fic. MADE IN SILAL OF 15 Monrus’ 
SERVICE. 


cations is that the graphite flakes serve a double 
purpose of providing a graphitic lubricant and 
reservoirs for other lubricants. Thus, whilst 
reasonably fine graphite ‘is desirable for strength, 
which in many cases is allied to wear, the 
graphite must not be excessively fine. 

In cases of unmachined castings subjected to 
severe abrasive wear, a fairly high-carbon white 
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enable this effect to be obtained without such 
drastic treatment. A 3 per cent. nickel cast 
iron will be almost wholly martensitic — if 
quenched in oil from 850 deg. C., and will be 
partially so if cooled in an air stream. Heat- 
treated irons require to be tempered to restore 
their strength, though some hardness is lost 
thereby. The heat-treatment of this class of 
iron is very similar to that applied to steel. 

If the nickel content be increased up to 43 per 
cent. then the iron will be martensitic as cast, 
and such iron can only be made machinable by 
an anneal followed by a very slow cooling. Re- 
hardening is effected by heating and then expos- 
ing to the air. If such nickel additions are made 
to white cast iron, together with chromium to 
counteract the graphitising effect of carbon, then 
cast irons of maximum hardness are obtained. 
A Paper on this subject has been presented to 
the Lancashire Branch of the Institute.’ 

As increasing amounts of nickel are added the 
martensitic stage passes into austenite. Aus- 
tenite is machinable and of rather low Brinell 
hardness. Thus, if the additions are kept on 
the low limit for austenite, the iron can be 
hardened by slow cooling or softened by quick 
cooling, the reverse action to normal. In this 
class of iroi martensite is also formed by work- 
ing, so that with wear of the type caused by 
the impingement of particles such as sand, good 
resistance is obtained, the surface becoming 
work-hardened. 

In addition, a special type ef alloy cast iron 
containing, amongst other things, aluminium, 


gives, in normal cast iron, the highest strength. 
This may be as high as 18 tons per sq. in., but as 
explained at the beginning of this Paper, such 
iron is very sensitive to sectional changes, and 
the result is obtained far more easily and safely 
by the use of nickel and chromium additions 
(usually 1.5 per cent. Ni, 0.5 per cent. Cr). 
Such iron is definitely better than a correspond- 
ing unalloyed iron, particularly in the mainten- 
ance of strength in thick sections. Also, rather 
higher carbons can be used and foundry prob- 
lems thereby reduced. 


Fig. 7.—SHOWING THE SUPERIORITY OF 
Ni-Restst over Sinan ror Hies-Tem- 
PERATURE Work. 


To obtain strengths above 20 tons per sq. in. 
in cast iron, it is necessary to resort to some 
form of process, such as superheating or inocu- 
lation. Whilst superheating cannot be said to 
come under the category of alloy cast iron, the 
author is deliberately including inoculation, for 
he claims that the addition of an element to 
cast iron, other than those obtained by normal 
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cast iron containing chromium to harden the 
carbides is of great value. 

further improvement in resistance to wear is 
effected by changing the pearlitic matrix to 
martensite or one of the intermediate materials. 
This can be accomplished in ordinary irons by 
drastic quenching from above the critical point. 
This is, however, too drastic in the majority of 
cases, and nickel and molybdenum are used to 


has been developed for hardening by the nitrogen 
process,'® which not only gives a very high hard- 
ness, but also does not require such a_ high 
temperature for heat-treatment, so that there is 
less liability to distortion. 


High-Strength Cast Irons 
It is recognised that reasonably finely-divided 
graphite combined with an all-pearlitic matrix 


pig and scrap mixtures, is alloying in the 
broadest sense of the term. 

The Meehanite method of inoculation with 
‘alcium silicide is the most widely known, but 
the author has no experience of this method and 
‘an only indicate its broadest outlines. It is 
produced from a cupola running on a charge 
very high in steel, and the inoculant is added 
in a carefully-controlled amount as the metal 
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runs from the cupola. Not all grades of Mee- 
hanite are of 20 tons per sq. in and over; in fact, 
only the two highest of the five grades are of 
this strength. For special purposes, it is thought 
that Meehanite contains alloys on the principles 
outlined above. 


An alternative to Meehanite is Ni-tensyl, which 
is a cast iron produced by inoculation with 
ferro-silicon and nickel. Having had some per- 
sonal experience in the production of this, it is 
possible to give some account of its properties. 


Fie. 9.—SHow1nG HARDNESS 
Ni-Tensyt Iron. 


Brinell hardness read ngs: 


UNIFORMITY 


217 207 


223 201 


With a composition of T.C. 2.8 to 2.9 per cent., 
Si 1.5 to 2.0 per cent., and Ni 1.0 per cent. a 
minimum tensile strength of 22 tons per sq. in. 
is obtained. Higher strengths can be reached 
with lower carbon, but the foundry problems 
become considerably more acute. 


TaBLeE I.—T ransverse T'ests on Ni-Tensyl. 


Average of nine sets, each set poured from same 
ladle of metal. 


Transverse rupture stress. 
Tons per sq. in. 


S bar, in. dia. 37:7 
M ,, 1.2 in. dia. 38.1 
L ,, 2.2 in. dia. 37.6 


An important feature of Ni-Tensyl is its 
uniformity in varying section. Fig. 9 shows a 
series of sections cut from the centre of bars 
12 in. long of various section, from } in. dia. to 
5 in. dia. It will be noticed that, whilst the 
Brinell hardness drops with increasing section, 


TaBLe II.—Repeated Impact Tests. 


Actual Re- 
transverse peated 
Material. strength. strength pen 
(T.R.S. blows 
tons per to 
sq. in.). | fracture. 
Ordinary cast iron 23.0 11.0 32 
Machinery cast iron 28.3 15.0 162 
Ni-resist cast iron : 
As cast an 27.2 13.0 1,020 
Heat-treated ne 28.3 14.0 1,772 
Ni-Tensy] : 
As cast 23.0 1,838 
Heat-treated to 302 
Brinell 33.0 2,817 


All bars machined from broken halves of 3-in. dia. 
transverse test-bars. 
Repeated Impact test figures are average of 2 tests, 
_ Weight of blow, 0.481 ft.-lb. on notched bar 13-mm. 
dia. at root of n tch supported on centres 145 mm. apart. 
Repeated impact tests carried out by the British 
Cast Iron Research Association. 


the hardness within each particular section is 
remarkably regular. 

This uniformity is more clearly demonstrated 
in the next two illustrations. Fig. 10 shows a 
cylinder casting sectioned. The high polish will 
be noted, as will also the fact that it has been 


FOUNDRY TRADE JOURNAL 


sectioned by a milling cutter, and is freely 
machinable even on the extremities of the fins. 
Fig. 11 shows a coupling boss that has been 
poured from the same batch of metal and which 
exhibits a very fine structure in all parts, par- 
ticularly in the bore. This casting is 12 in. over 
and weighs 70 lbs. Similar but much larger 
castings, and weighing 7 cwts., have been pro- 
duced in the same material with equal results. 
Such results are not possible in cast iron with 
any ordinary method, and it is thought that 
the nickel in Ni-Tensyl is of added 
value as compared with Meehanite 
from the point of view of uniformity. 
This uniformity is further demon- 
strated in the transverse strength of 
the three standard bars shown in 
Table I, no adjustment of mixture 
being made for section. This feature 
of uniformity is of equal if not more 
value than the feature of high 
strength. The strength can be im- 
proved by heat-treatment up to well 
over 30 tons per sq. in. 

Ni-Tensyl is a good material for re- 
sistance to wear, both dry and lubri- 
cated, a rapid test being obtained by 
using Ni-Tensyl blades in the sand 
mill in the author’s foundry. . It is 
also used for cams, both in the as-cast 
and heat-treated conditions. 

Doubt has been expressed in certain 
quarters as to the ability of this type 
of cast iron to withstand shock, but 
so far no difficulty has been encountered in this 
direction, and its superiority in repeated impact 
tests is clearly illustrated by Table IT. 


IN 


Special-Purpose Cast Irons 

Austenitic cast irons are of value to the elec- 
trical industry on account of their non-magnetic 
properties, and also for their high resistivity 
combined with a low-temperature coefficient. 
Nomag, an austenitic cast iron containing about 
5 per cent. manganese, 10 to 5 per cent. nickel, 
and 0 to 5 per cent. copper, is usually employed, 
as it contains less nickel than the other forms 
of austenitic iron. It is not so strong as Ni- 
Resist, nor does it possess such good heat- and 
corrosion-resisting properties. 

For chilled rolls, alloys, particularly molyb- 
denum, nickel, chromium and titanium, are of 


Fic. 10.—Srction or A CYLINDER CasTING 
Cur THrovGH witH A Curter. 


value in controlling chill depth and hardness, 
martensitic structures being obtained in certain 
cases. 

The cast iron, if it can be called cast iron, 
that is used for crankshafts has the following 
analysis: —T.C., 1.35 to 1.60 per cent.; Si, 0.85 
to 1.1 per cent.; Mn, 0.6 to 0.8 per cent.; P, 
0.L per cent. max.; S, 0.06 per cent. max.; Cu, 
1.5 to 2.0 per cent.; Cr, 0.4 to 0.5 per cent.,” 
which is heat-treated. Another analysis that 
may be quoted is:—T.C., 3.3 to 3.4 per cent.; 
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0.6 to 0.8 per cent.; Ni, 2.0 per cent.; Cr, 0.75 
per cent.,'* produced from a cupola mixture with 
18 per cent. steel. This is, of course, much 
more like cast iron as generally understood, but 
the author cannot give any details of the results 
obtained. 

Many of the cast irons to which reference has 
been made are made under patent licence, 
notably Silal, Nicrosilal, Ni-Hard, Meehanite 
and Ni-Tensyl. 


Si, 1.7 per cent.; P, 0.2 per cent. max.; Mn, 


Fie. 11.—Covrtine Boss Cast 1n N1-TENSYL. 


The author has already dealt elsewhere’ with 
the foundry properties of alloy cast irons, and 
does not propose to enlarge upon this subject 
here, but just to indicate the salient features. 

Austenitic cast irons and low-carbon alloy irons 
require a great deal of attention to be paid to 
the feeding of the castings. It is useless 
attempting to produce alloy cast irons without 
strict foundry control and careful regulation of 
the melting process. Cold alloys up to 4 per 
cent. of the bulk of the metal may be success- 
fully incorporated in hot metal, but amounts 
above that should either be added to the fur- 
mace charge or melted separately in a crucible 
and then added to the molten cast iron. 

In conclusion, the author wishes to thank his 
co-directors of S. Russell & Sons, Limited, for 
permission to publish results given in this Paper, 
and Mr. D. W. Berridge for assistance with the 
slides. He must also acknowledge the assistance 
of the Mond Nickel Company and the British 
United Shoe Machinery Company in the tests on 
Ni-Tensyl when heat-treated and the British 
Cast Iron Research Association for carrying out 
the repeated impact tests and for the loan of a 
few of the slides. 


_ Iron and Steel Production 


The British Iron and Steel Federation reports 
that there were 109 furnaces in blast in the 
United Kingdom at the end of February, the 
same number as at the beginning of the month. 
The production of pig-iron in February (29 days) 
amounted to 584,700 tons, compared with 595,500 
tons in January (31 days), and 483,100 tons in 
February, 1935; the month’s production includes 
117,000 tons of hematite, 348,400 tons of basic, 
92,900 tons of foundry, and 10,000 tons of forge 
pig-iron. The production of steel ingots and 
castings in February amounted to 938,500 tons, 
compared with 911,700 tons in January, 1936, 
and 769,500 tons in February, 1935. 


Japanese Steel Exports 


Exports of steel from Japan are steadily expand- 
ing, and last year totalled 500,000 metric tons, as 
compared with the importation of 300,000 tons. 
The principal destinations of the exported products 
are the Netherlands East Indies, Siam and 
Singapore, and the various groups of islands in 
the Pacific. Tinplate, wire rods and nails feature 
in the materials exported. A current report states 
that an order for 7,000 tons of rails has now been 
booked from Siam, and inquiries have been received 
from Holland. The policy of the Nippon Seitetsu is 
said to be the steady development of trade east of 
Suez and not to invade markets beyond the 
Canal, thus avoiding useless competition with the 
European steel trade. 
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Non-Ferrous Castings’ 


By A. LOGAN 
(Abridged.) 


The casting of brass and bronze is one of the 
oldest crafts in the service of man. It is known 
for certain that the metal copper was in use in 
Kgypt as long ago as 5000 B.c.—7,000 or more 
years ago, and at least 4,000 years ago, crude 
tin bronze was being cast and worked. 

An independent critic might then be permitted 
the observation that an industry as old as this 
should by now be perfected. Too well it is 
realised that this ideal state has not yet been 
reached.. There is no intention of explaining 
why this state of perfection has not yet been 
reached, nor to detail why the metallurgy of 
the non-ferrous alloys should have hardly 
developed for 4,000 years. The reason is really 
uot far to seek, for it is only since the develop- 
iment of modern metallurgy and metallography 
that these alloys have been understood and 
improved, and what is much more important, a 
great number of new alloys have been discovered 
ind developed. 


Methods of Melting 


One is almost tempted to say that not only 
did the knowledge of alloys fail to be improved 
till, but that methods of melting likewise 
remained undeveloped until recent years, and 
were almost as crude as when carried on in 
medizeval foundries. The chief form of non- 
ferrous melting equipment has been the crucible 
heated in a coke-fired pit furnace. The only 
other alternative where a large quantity for one 
cast was required, until quite recent years, was 
the reverberatory furnace. Even now, it is 
probable that the greatest weight of non-ferrous 
castings made in this country is produced from 
the crucible and pit fire; and the reverberatory 
furnace is still essential where very large casts 
are to be made. Over the last few years, how- 
ever, rapid progress in melting equipment has 
taken place. 

One of the first advances was the adoption cf 
oil fuel. There is now the oil-fired crucible 
furnace, where oil replaces coke as the fuel, and 
the oil-fired semi-rotary non-crucible furnace. 
Coke, correctly used, is still cheaper than oil, 
however, apart from any technical melting con- 
siderations, and within the last three years new 
and efficient forms of self-contained coke-fired, 
forced-draft furnace units have appeared. These 
— both economical and efficient in time and 
fuel. 

Still more recently the electric furnace has 
appeared in this country and demands considera- 
tion. The Detroit rocking arc electric furnace 
is used to a great extent in America for non- 
ferrous melting, but considerations of power 
supply have discouraged its use in this country 
until quite recently. Now these objections are 
being overcome it will be interesting to watch 
its progress here. Other types of electric furnace 
are available for special purposes—the high- 
frequency induction furnace, the resistance 
furnace, etc.; but it is not proposed to consider 
these. 

There are many factors which require to be 
taken into consideration when attempting to 
arrive at the most suitable type of melting 
equipment for any particular foundry or pur- 
pose; and as these factors vary considerably 
with local conditions and for particular purposes, 
it is almost impossible to generalise satisfactorily. 

Some of the factors which have to be con- 
sidered, are:—The first cost of the plant; the 
upkeep, running and melting costs, which in- 
clude the local cost of fuel and materials; the 
amount of labour required; the class of alloys 
io be handled; the type, size and qualities re- 


* A Paper read before the East Midlands Branch of the 
‘nstitute of British Foundrymen, Mr. J. F. Driver presiding. 


quired in the finished castings; the quantity 
of metal required for individual casts; the 
rapidity of casting, etc. 

The satisfactory choice of equipment requires 
experience, and is only to be arrived at after 
a careful study of all the factors concerned in 
any individual case. 


Cost of Melting 


This is one of the factors to be considered in 
making a choice of melting equipment. It is 
by no means the biggest factor, nor need it 
necessarily be the deciding one; but it is interest- 
ing and instructive to compare the cost of 
melting as carried out in the various types of 
furnace. Any such figures are bound to be 
‘somewhat controversial; and it must be remem- 
bered that they will be considerably affected 
by local conditions, such as variation in price 
of fuel, labour available, etc. Nevertheless, tho 
following figures are based on current practice 
and are offered as a guide. Although the local 
prices of coke, oil and electricity will vary, the 
amount of fuel required to melt a ton of 
88/10/2 gun-metal is stated, and is founded on 
normal practice. Sufficient data are given to 
enable local costs to be inserted and a comparison 
made. 

For general comparative purposes, the figures 
are based on coke at 25s. per ton, oil at 4d. 
per gall., electricity at 0.5d. per unit, and 
88/10/2 gun-metal at £55 per ton. 


Pit Fires 


In the case of the pit fire, the coke to metal 
ratio is poor, ranging from 1:2} (which can 
be regarded as good practice) to 1:1} (which 
is often the ratio in practice). Taking an over- 
all efficiency, however, of 1:2, the fuel re- 
quired to melt a ton of gun-metal would be 
half a ton, which at 25s. per ton would be 
12s. 6d. Assuming the use of 300-lb. graphite 
crucibles, and an average life when melting 
gun-metal of 60 heats, the proportionate 
crucible cost per ton would be 6s. With good 
practice the melting loss does not exceed 0.75 
per cent., and in many cases is only 0.5 per 
cent. Taking the larger figure, 7.e., 0.75 per 
cent., this represents a loss of 8s. 3d. per ton 
melted. Furnace repair and upkeep is a small 
item with the pit fire, and should not exceed 1s. 
per ton. So far, therefore, the cost for fuel 
and upkeep gives an overall figure of 27s. 9d. 
per ton. 

To make the comparison complete, the cost of 
labour for working the furnace should be taken 
into account. A 300-lb. charge of gunmetal will 
take from 2 to 2} hrs. to reach the correct pour- 
ing temperature. There is 7.46 times 300 lbs. 
in a ton, so that 7.46 times 2} hrs. gives 18.65 as 
the number of hours of labour to melt a ton. 
Usually, of course, pit fires are grouped in 
batteries of from six to twelve units, and a fur- 
naceman will tend up to six units. Assuming 
that as few as three are in use, the labour figure 
would then be 6.2 hrs. per ton. If an extra hour 
is allowed for lighting up, ete., the figure of 
7.2 hrs. at 1s. per hr. equals 7s. 3d. The final 
overall figure, including labour, therefore becomes 
35s. per ton. 


Forced-Draft Coke Crucible Furnace 


With this type of furnace the fuel ratio is 
1:44, and even in some cases 1:5. Taking the 
lower ratio, this would necessitate the use of 
4.45 ewts. of coke to melt a ton of gunmetal, and 
this at 25s. per ton is 5s. 7d. The crucible life is 
also better, owing to the shorter time in contact 
with the fire, and an average of 90 heats can be 
obtained, The proportional cost per ton, there- 
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fore, is 4s. The metal loss, i.e., 0.75 per cent., is. 
the same as the pit fire, namely, 8s. 3d. Furnace 
repairs are slightly heavier and can be given as 
nominally 2s, per ton. There is also a further 
small charge for current to run the fan. This is 
very small, and would only amount to a charge of 
say 6d. per ton. The overall cost for fuel and 
upkeep then becomes 20s. 4d. per ton. The melt- 
ing is very much more rapid, 300 lbs. being 
raised to pouring temperature in from 55 to 
60 min. Assuming that an attendant looks after 
two such units, the time required to melt a ton 
would be just over 3 hrs. ; allowing an extra hour 
for lighting up, ete., 4 hrs. at ls. is 4s. for 
labour ; so that the total cost per ton would then 
be 24s. 4d. 


Oil-Fired Crucible Furnace 

lt takes approximately 28 galls. of oil to raise 
a ton of gunmetal to the correct pouring tem- 
perature. This, at 4d. per gall., gives a cost for 
fuel of 9s. 4d. The other charges can be regarded 
as being somewhat similar to the forced-draft 
coke-fired furnace. The proportionate crucible 
cost is 4s. Metal loss of 0.75 per cent. equals 
8s. 3d., furnace repairs account for 2s. and power 
for ls., giving an overall cost for fuel and upkeep 
of 24s. 7d. per ton. The time of melting is some- 
what similar, so that the labour charge can be 
taken again as 4s. per ton, making the total cost 
28s. 7d. per ton. 


Semi-Rotary Non-Crucible Furnace 


As the metal is heated more directly, the oil 
consumption is less, and can be taken as 22 galls. 
per ton, which at 4d. per gall. equals a fuel 
charge of 7s. 4d. In this case there is no crucible 
charge, but a fact which is inclined to be over- 
looked is that the metal loss is very much higher, 
and more than offsets this gain. The metal loss 
ranges from 1.5 to 2 per cent. Assuming an aver- 
age metal loss of 1.75 per cent. for gunmetal, 
this is equivalent to a loss of 19s. 3d. per ton 
melted. Furnace repairs and lining are heavier, 
amounting to approximately 4s. per ton. Power 
consumed can be taken as ls. per ton, giving 
the overall fuel and upkeep cost as 3ls. 7d. per 
ton. Assuming two such furnaces in operation, 
the proportionate labour cost per ton should not 
exceed 3s., giving a total overall cost of 34s. 7d. 
per ton. 


Rocking Arc Electric Furnace 

The melting of a ton of gunmetal requires the 
consumption of approximately 330 units of elec- 
tricity, and this at 0.5d. per unit equals a fuel 
charge of 13s. 9d. There is no crucible charge, 
but electrodes amount to a charge of 5s. per ton. 
The metal loss can be taken as 0.6 per cent., 
which is equivalent to a loss of 6s. 7d. per ton. 
Repairs and lining amount to a further sum of 
approximately 4s. This brings the overall fuel 
and upkeep cost to 29s. 4d. per ton. Adding a 
labour cost of 5s. per ton, the final overall cost is 
34s. 4d. per ton. (These figures are shown in 
Table I.) 

In making a comparison of the cost of melting 
of the various types of furnace, it is preferable to 
disregard the figure for labour, as this is very 
variable and may not be a fair figure, as the fur- 
nace attendants may be available to do other 
work as well—possibly to act as metal store- 
keeper. Further, no consideration has been 
given to the matter of capital depreciation. For 
the purposes of comparison, therefore, disregard- 
ing depreciation and labour costs, the order of 
melting costs is as follows:—-Forced-draft coke 
units, 20s. 4d. per ton; oil-fired crucible unit, 
24s. 7d.; pit fires, 27s. 9d.; rocking are furnace, 
29s. 4d.; semi-rotary oil furnace, 31s. 7d. per 
ton. 

If depreciation is to be taken into account, the 
pit fire would gain a big advantage, as the 
capital cost of installation has probably been 
already written off in most foundries. In con- 
sidering new equipment, however, it would not 
have this advantage, but in this case the electric 
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be 
owing to its high initial cost. 
Several facts are apparent from a study of 


furnace would 


rather heavily handicapped 


these relative costs. One such point is the 
economic superiority of the forced-draft coke- 
fired unit over the old-type pit fire, which is 
antiquated aud uneconomical, being slow and 
clumsy in use. Admittedly, castings of the 
highest quality have been, and still are, produced 
with pit-fire melting, and this is the main reason 
why the pit fire survives. It is suggested, how- 
ever, that if more modern equipment cannot 
possibly be afforded (and it is often very difficult 
to persuade directors to spend capital on new 
equipment when equipment already exists to do 
the job), the next best thing would be to convert 
such old-fashioned natural-draft fires into forced- 
draft units. This can be done by enclosing the 
ash pit and fitting a power blower, which in many 
cases would not be very difficult. The conversion 
cost involved is small, and the power charge 
negligible, but the result is lower coke consump- 
tion, quicker melting and ultimate saving. 
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hardened by heat-treatment. The earliest heat- 
treated alloy was wrought duralumin, and 
efforts were made to find casting alloys which 
would also respond to heat-treatment. The great 
war (with its rapid advance of aviation) was 
directly responsible for much research to obtain 
improved heat-treatable casting alloys for high- 
temperature duty; and one of the most impor- 
tant of the light alloys—‘‘ Y”’ alley—emerged 
as a result. There is now an extremely large 
variety of wrought and cast alloys available to 
industry, many of which have very remarkable 
physical properties resulting from correct heat- 
treatment. 


Piston Alloys 

Personal interest in aluminium alloys centres 
mainly in those used for the production of 
pistons, and an alloy which is much used is that 
known in this country as ‘‘ 122,”’ or B23 in 
America, where it originated. It consists of a 
minimum of 87 per cent. aluminium = and 
approximately 10 per cent. copper, 1.25 per cent. 


TaBLE I.—Summary of Melting Costs. 


Forced- | Oil-fired | Detroit | Oil-fired 
draft crucible | Pit fires, rocking are | non-crucible 

furnace. | furnace. | furnace. | furnace. 

Fuel— s. d. |  & | s. d. | s. d. } s. d. 
Coke, at 25s. perton .. 5 7 | Be | | 

Oil at 4d. per gallon 9 4 
Electricity, at 0.5d. per unit .. a 0 6 t 9 — | 13 9 | 1 0 
Proportionate crucible cost . Pa 4 0 4 0 | 6 0 — — 
Metal loss... 3 8 3 8 3 | 19 3 
Repairs and lining .. na 2 0 2 0 1 0 4 0 40 
Electrodes at 11d. per Ib. — — — 50 | — 
204 | 24 7 27 9 294 | 317 
Labour 40 | 40 : 2 50 | 30 
24 4 | 28 7 35 «(0 | 34 4 | 34 7 


As has been stated earlier, the choice of suit- 
able equipment is never governed entirely by 
melting costs alone. Some of the features claimed 
for the rocking are furnace, for instance, are that 
charges containing large percentages of swarf 
can be melted and cast direct; that gas absorp- 
tion is practically nil; and that castings of the 
highest quality can be obtained sound, free from 
porosity, and of high specific gravity. Where 
the highest quality and freedom from unsound- 
hess is very important, these factors might easily 
outweigh any consideration of melting cost or 
high initial cost. 

Development of Light Alloys 

It was early realised by designers and engi- 
neers in the motor industry that reduction of 
weight (and particularly reciprocating weight) 
was essential; and aluminium alloys to replace 
the cast-iron cylinder heads, pistons, steel con- 
necting rods, etc., were developed. These early 
ternary alloys took the form of additions of 
copper and zinc, and are still used for crank- 
cases, gearboxes and other similar parts, but 
were found to be unsuitable for use at high 
temperatures. An example of this last point is 
the aluminium piston, which normally runs with 
a crown temperature of from 200 to 240 deg. C. 
One of the early piston alloys was 2.L8—a 
straight 12 per cent. copper alloy, but this has 
been practically discarded, as it only has a 
strength of about 10 tons per sq. in. at room 
temperature, falling to 7 tons at 200 deg. C., 
and then it very rapidly falls away after 250 
deg. C. 

Another alloy, L5, 3 per cent. copper, 13 per 
cent. zinc, has a tensile of approximately 13 
tons per sq. in. at room temperature, but this, 
too, falls away to about 6 tons per sq. in. at 
200 deg. C. and 4 tons per sq. in. at 250 deg. 
C. Although this alloy has ceased to be used 
for pistons, it is still used to some extent for 
general casting purposes, where strength at 
elevated temperatures is not required. 

As long ago as 1911, it was accidentally dis- 
covered _by Wilm that alloys containing small 
amounts of magnesium and copper could be 


iron and 0.3 per cent. magnesium, with up to 
0.75 per cent. of other elements (including sili- 
con). This material is very susceptible to heat- 
treatment, and it is important to note that in 
the manufacture of the heat-treated aluminium 
alloys, very strict control, both of composition 
and heat-treatment temperatures, is essential. 

In the ‘‘ as-cast chill state, alloy 
gives only about 12 tons per sq. in. tensile, under 
1 per cent. elongation, and a hardness of about 
90 Brinell. After correct heat-treatment, the 
tensile strength is raised to about 20 tons per 
sq. in.; the elongation is less than 0.5 per cent., 
and the hardness is raised to 150 Brinell. The 
heat-treatment consists of two parts. The first, 
known as the “ solution treatment,’’ is carried 
out by raising the temperature of the castings 
to 520 deg. C. for 2 hrs. in order to obtain as 
much copper as possible solid solution. 
Theoretically it is possible to get 5.5 per cent. 
into solid solution, but this is never obtained 
in practice, the maximum being nearer 4 per 
cent., since the eutectic itself melts at 542 to 
544 deg. C., and this temperature must not be 
approached, otherwise distortion of the castings 
is liable to occur. 

On the conclusion of the solution treat- 
ment,’’ the castings are quenched in water at 
80 deg. C., then reheated to 180 deg. C. for 
20 hrs., to precipitate the copper aluminium 
(CuAl,) and magnesium silicon (Mg,Si) com- 
pounds, which give increased hardness and ten- 
sile. In the correctly heat-treated condition, the 
alloy is stable, and free from internal stress, 
and does not ‘‘ grow’ when in service. As an 
example of its strength at elevated tempera- 
tures, starting with a tensile strength of 18 
tons and a Brinell of 145 at room temperature, 
this falls to 16 tons and 120 Brinell at 200 deg. 
C., dropping to 15 tons and 90 Brinell at 250 
deg. C. 


“Y” Alloy 
The well-known ‘‘ Y ”’ alloy is also used exten- 
sively for die-cast pistons, and is forged into 
connecting rods. Cast ‘“‘Y”’ alloy consists 
approximately of 4 per cent. copper, 2 per cent. 
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nickel, 1.5 per cent.. magnesium, with small 
amounts of iron, silicon, etc., giving an approxi- 
mate aluminium content of 92 per cent. In the 
chill-cast state, it gives 12 to 13 tons per sq. in. 
tensile, and in the heat-treated condition 18 to 
20 tons per sq. in. and 110 Brinell. Specimens 
cut from die-cast heat-treated pistons give 16 to 
18 tons per sq. in., with approximately 120 to 
130 Brinell. 

The heat-treatment consists of heating to 500 
deg. C. for a period, depending on the casting, 
followed by quenching in boiling water and 
‘ageing for six days at ordinary tempera- 
ture. This ‘‘ ageing ’’ period can be shortened 
by boiling in water for 2 hrs. 

“RR” Alloys 

Within the last few years a new series of 
alloys, known as the ‘‘ RR”’ series, has become 
prominent. These are complicated alloys, with 
compositions adapted to the purpose for which 
they are to be applied. The die-casting alloy 
RR53 is the particular one of the series used for 
pistons. It does not give higher physical tests 
at normal temperature, but its superiority lies 
in the fact that its strength is well retained at 
high temperatures. The ‘‘ RR”’ alloys are fun- 
damentally of the ‘‘ Y ”’ alloy type, being based 
on composition, but containing iron, sili- 
con and titanium in addition. An approximate 
composition of RR53 reads:—Cu 2.25, Ni 1.30, 
Mg 1.50, Fe 1.50, Si 1.50, and Ti 0.1 per cent., 
the balance being approximately 92 per cent. 
aluminium. 

Ceralumin Alloy 


It is interesting to note that a further series 
of alloys based upon ‘“ Y”’ alloy, and very 
similar to the ‘‘ RR ”’ alloys, is in use. These are 
known as ‘‘Ceralumin’”’ B, C and D alloys, 
and also have iron and silicon additions, but in 
these cases cerium is the special element added. 
One of the advantages claimed is that, for in- 
tricate sand castings, a simple heat-treatment at 
a low temperature (not exceeding 175 deg. C.) 
is sufficient to develop the necessary physical 
properties without the risk which would be in- 
volved in quenching such castings from the nor- 
mal temperature of 500 deg. C. or over. A 
composition of Ceralumin B is Cu 1.5, Ni 1.5, 
Mg 0.2, Fe 0.7, Si 1.5 and Ce 0.1 per cent. 
This alloy is used for pistons, cylinder heads, 
gearboxes, etc. 


Aluminium Pistons 

A casual glance at a correctly-designed, cast 
and heat-treated modern aluminium piston does 
not indicate the amount of investigation and 
research which is embodied in its manufacture. 
Apart from the question of correct design, shape, 
clearances, etc., which is outside the scope of 
this Paper, aluminium pistons have the advan- 
tage of reduction of weight, high strength (much 
of which is retained at working temperatures), 
high thermal conductivity and high specific heat 
(both these latter being factors which enable 
an aluminium piston to run at a temperature at 
least 100 deg. C. lower than a similar cast-iron 
piston). 

It is necessary that the alloys used for pistons 
should possess good wearing properties, as not 
only must the piston wear well in the cylinder, 
but it must provide good wearing bearings for 
the gudgeon pin which runs directly in it. 
Aluminium pistons are usually cast in permanent 
moulds or dies, in some cases with collapsible 
metal cores, in others with ordinary sand cores. 

The orthodox foundryman may be inclined to 
adopt a superior attitude to permanent-mould 
or gravity die casting, but it is a branch of 
foundrywork which has its own special tech- 
nique and difficulties, and acquaintance with 
this branch of production induces a_ healthy 
respect. 

Difficulties to be Overcome 


All aluminium alloys are prone to excessive 
gas absorption on melting, and the subsequent 
(Concluded on ‘page 234.) 
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PRODUCTION 


HOLD CASTINGS 
ROCK FIRM jn the 


CLIMAX 


PNEUMATIC 
FETTLING GRIP 


@ The New 
Climax Pneumatic 
FETTLING GRIP en- 
ables you to clean up 
castings and drop forgings in 
half the time. It is a solid table 

carrying a powerful Grip, with con- 
nections for pneumatic tools. It takes 
work from 3 inches to 2 feet, avoids all 
difficulties due to small castings heating up 
when taking a heavy grind, and is one of the 
greatest time and money savers for Foundry or 
Fitters’ Shop. Please request special illustrated folder. 


CLIMAX ROCK DRILL & ENGINEERING WORKS LTD., 
4, Broad Street Place, London, E.C.2. Works : Carn Brea, Cornwall. 
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COMPRESSORS 


& DRY VACUUM PUMPS 


FOR AIR OR GASES 


These Vertical double-acting crosshead type 


compressors are built as single and 


two-stage 


machines for pressures up to 40 and 120 lbs. 


per sq. in. 


ey are built in a range of sizes 


for capacities up to 10,000 and 5,000 cu. ft. 
per minute respectively. 


For particulars of these machines and for other types write to :—Ref. Y. 


REAVELL & CO., LTD., 


RANELAGH 


Telegrams: ‘“‘Reavell Ipswich.” 


WORKS, 


IPSWICH 


‘Phone: 2124 Ipswich. 


TAS/Cx. 125. 


Supplied to any “@ 
specification between % 
limits of 2°00 and 3°50% * 
Carbon and ‘50% and 
3°50%, Silicon 


ROLLS, ENGINEERING CASTINGS , ETC 


ACTUAL ANALYSIS 
CERTIFICATES ARE 
AVAILABLE WITH 
EACH DELIVERY 


@ Typical Cylinder Pig Iron Specification 


TOTAL CARBON- - - 2-70% 
SILICON - - - 
MANGANESE - - - -90% 
SULPHUR - - - = -06% 
PHOSPHORUS - - - -40% 
@ Typical Malleable Pig Iron Specification 
TOTAL CARBON - 2-60% 
SILICON - - - -75% 
MANGANESE - - - -50% 
SULPHUR - - - = -05% 
PHOSPHORUS -- = -06%- 
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Book Review 


Cost Accounts: The Key to Economy in Manu- 
facture. By W. Strachan. Published by 


Sweet & Maxwell, Limited, 2 and 3, 
Chancery Lane, London, W.C.2. Price 10s. 
net. 


This book, having reached its sixth edition, 
since it was first published in 1902, can 
deservedly be looked upon as a classical work on 
costing. The author explains in very clear lan- 
guage what can be considered as the basic prin- 
ciples of cost accounting. The book is divided 
into four parts. Part I gives an outline of a 
system of cost accounts applicable to under- 
takings where there are required: (a) depart- 
mental results only, (b) results of specific con- 
tracts, jobs or orders only, or (c) results of 
individual orders or contracts as well as depart- 
mental results. 

Part II explains the difference in the proce- 
dure set forth in Part I in order to make it 
applicable to manufacture by process. Part III 
explains the difference in procedure to make the 
principles applicabie to the manufacture of mis- 
cellaneous small articles or to mass production. 
It also covers standard costs. Part IV gives a 
short description of the card system, and con- 
tains an entirely new section on control accounts. 

Part I is the longest and most important 
section, since it explains basic principles. 
Throughout the work the importance of dividing 
an undertaking into departments and sections for 
costing purposes is emphasised. The principle is 
laid that a costing system should be such as to 
dovetail with the financial accounts, without 
intermingling. Valuable suggestions are given as 
to the manner of keeping stores inventories and 
charging-out stores. In this connection the term 
‘* stores ’’ is reserved to denote supplies of raw 
material or partially-completed articles, whereas 
the term ‘‘ stock ’’ denotes manufactured goods 
on hand, whether manufactured on the premises 
or purchased as completed articles for re-sale. 

The importance of breaking up direct wages 
for allocation to various departments or to 
specific jobs is stressed, and a sample ruling of 
a wages journal is given to illustrate the prin- 
ciple. 

The section on indirect charges is important. 
Various items of indirect charges are dealt with 
separately. The author is of the opinion that 
where practically the whole of the work done 
in a department is of such a character that it is 
unimportant how it is distributed among the 
men, works charges should be apportioned accord- 
ing to wages paid. On the other hand, where 
the work is such that certain portions can be 
effected by hands earning a lower rate of wages, 
while other portions are made by men earning 
a higher rate, then works charges should be 
apportioned according to time. This view, how- 
ever, is not universally adopted, and there 
are many undertakings where a wages basis 
will be found the most correct method of 
allocation of oncosts. It is the author’s view that 
interest on capital should be a charge and in- 
cluded in cost of production. A useful distinction 
is made between estimates and cost accounts, 
but, of course, correct estimates cannot be made 
if they are not based on a sound costing system. 

Parts II and III contain suggestions that will 
be found of particular interest to the manage- 
ment of foundries, once the principles contained 
in Part I have been digested. The section deal- 
ing with mass production contains a good para- 
graph on organisation. A special section is 
devoted to standard costs, meaning cost of 
production as it should be under conditions of 
maximum efficiency at every stage of manufac- 
ture, and compiled with a view to giving a basis 
of comparison for actual costs. 

Part IV contains a brief description of a ecard 
system, which is best adapted for a small con- 
cern.’ Such a system could also be used inde- 
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pendently from the normal system to follow up 
the cost of a particular job. The new section on 
control accounts describes a method of presenting 
a condensed summary of the costing records and 
linking them up with the financial books. Such 
control accounts are not an integral or essential 
part of the costing system, but they constitute a 
useful check. 

A number of forms are given in an appendix, 
with examples, some of the figures of which are 
consistently carried throughout the forms. A 
five-page alphabetica( index is included and is 
convenient for reference purposes. A useful 
addition to the work would be a list of the prin- 
cipal books, ledgers, etc., that form part of 
almost any costing system, with a brief note ex- 
plaining the purpose of each and their main 
rulings. At the present time, when the real im- 
portance of a correct costing system is becoming 
recognised, this book can be recommended to any- 
one who is responsible for the management of an 
undertaking. It can serve as a useful back- 
ground to the costing system applied to any 
particular class or process of manufacture. 


A Fettling Shop Tool 


We are always particularly appreciative of 
any development which has for its object the 
replacement of improvisations or crude construc- 
tions by well-designed, properly thought-out jobs 
for use in foundries. The latest to be brought 
to our attention is the Climax pneumatic fettling 
grip, which is manufactured at the Cornish 
works of the Climax Rock Drill & Engineering 


Works, Limited, of 4, Broad Street Place, 
London, E.C.2.. This arrangement, which is 
illustrated in Fig. 1, shows a strong, yet light- 


lie. 1.—Criimax Pneumatic Fetrtiine Grip. 


weight, portable bench carrying a 3-ft. 74-in. 
by 2l-in. wide steel-plate table top. The leg 
reinforcement cross bracing is designed to in- 
clude a tray for holding spare tools. On the left- 
hand corner is fixed an air cylinder. with its 
control handle conveniently placed. The top of 
the cylinder is normally 2 ft. 10 in. from. the 
floor, the table top being 2 ft. 3 in., a dimension 
capable of adjustment. Attached to this cylin- 
der is a moving jaw, and facing it is a fixed jaw 
which can be moved into a series of slots so as 
to take work varying from 3 in. to 3 ft.’ On the 
right-hand side is shown a pneumatic chipping 
hammer, but of course this attachment can be 
quickly replaced by portable grinders, though 
under quantity-production conditions the next 
bench, of similar construction, would effect this 
operation. We congratulate the Climax con- 
cern on being the first to our knowledge to design 
and market what is obviously a real improvement 
over wooden benches provided with a vice and 
hand chipping. 
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Non-Ferrous Castings 
(Concluded from page 232.) 


release of this on solidification in the mould, giv- 
ing rise to pinholes. Various methods have been 
adopted to counteract this effect. The obvious 
and desirable thing is to reduce the original gas 
absorption to a minimum by eliminating, as 
far as possible, all sources of hydrogen con- 
tamination. This means the storage of all 
metal and scrap under dry, non-corroding con- 
ditions, and keeping the products of combustion 
away from the metal surface in the crucible. 

The presence of magnesium and aluminium 
oxide is another difficulty which proves trouble- 
some to eliminate. Here, again, the best remedy 
is to prevent its formation. Avoidance of agita- 
tion and steady pouring of metal into moulds 
without turbulence both help. The correct plac- 
ing of runners and risers is very important, as 
both excessive dross inclusions and gasholes, as 
well as general unsoundness, result from in- 
attention to this point. 

Casting temperature, and particularly die 
temperature, exert a very considerable influence 
on the final casting by affecting the rate of soli- 
dification. The rate of solidification is vital, 
and in turn affects the grain size and structure. 
Careful control is necessary to ensure a uniform 
and small grain size. Correct and accurate 
heat-treatment is essential to develop the final 
uniform physical properties, and special electric 
heat-treatment furnaces are installed to cater 
for this part of the production. The final pro- 
perties are checked by taking pistons from each 
batch and determining the physical properties 
in specimens actually cut from them. 


Aluminium-Si‘icon Alloys 


Another alloy of great importance which 
appeared shortly after the war was aluminium 
silicon. Weight reduction, even in general en- 
gineering, has received much attention in the 
last few years. In naval circles this has been 
particularly necessary as a direct result of the 
Disarmament Conference of a few years ago, 
when the size and weight of naval ships were 
very severely restricted. The alloys of alumi- 
nium and silicon—chiefly containing 11 to 14 
per cent. silicon—are largely used for marine 
purposes, owing to the comparative resistance 
to sea-water corrosion. From the foundry point 
of view, compared with other alloys, it is a 
comparatively easy alloy to cast, having reason- 
ably low shrinkage and freedom from “ hot 
shortness.’’ <A straight 11 to 14 per cent. sili- 
con alloy is usually used, and this, “‘ as cast,’’ 
gives from 12 to 14 tons per sq. in. tensile, with 
about 8 to 10 per cent. elongation and a Brinell 
of 50. 

An extraordinary position has arisen with re- 
gard to aluminium alloys and patents. Owing 
to the rapid development of the uses vf alumi- 
nium and aluminium alloys, large numbers of 
new alloys have been, and still are being, 
evolved. Many of these are patented, and it 
seems that almost every addition which it is 
possible to make to aluminium has_ been 
patented. Obviously, many of these have simply 
been patented to ‘‘ stake a claim’ in the event 
of anything revolutionary transpiring; but the 
whole position is chaotic and unsatisfactory. 


Magnesium Alloys 

Any consideration of ‘light alloys’’ must 
necessarily include the alloys of magnesium, 
which are the lightest of all, having specific 
gravities of only 1.8 or so, compared with 2.8 
for ‘“‘Y” alloy. Under the name of ‘* Elek- 
tron,’’ the alloys of magnesium (8 to 10 per cent. 
Al, 1.5 to 1.0 per cent. Zn, 0.3 per cent. Mn), 
having first been used mainly for crankcase cast- 
ings, are finding an expanding field of useful- 
ness. Like the aluminium alloys, these alloys 
possess improved physical properties, with cor- 
rect heat-treatment. 
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Workington 


PIG IRON 


Foundrymen will find this special grade 


of iron invaluable for general work in the foundry 


THE UNITED 


COMPANIES LTD 


Workington Close-Grained Hematite Pig Iron is a 
special grade of iron having an ideal structure for 
castings which have to withstand pressure, such as 
valves, pumps and similar castings. 

The low percentage of phosphorus allows it to be 
mixed with iron or scrap of higher phosphorus 
content to achieve a final phosphorus content in the 
finished casting which gives freedom from porosity 
and sponginess. 

At the same time, as this is a hematite iron, strength 
and toughness are obtained with good machining 
qualities. 


WORKINGTON IRON AND STEEL COMPANY, WORKINGTON, CUMBERLAND 


Branch of The United Steel Companies Limited 
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Trade Talk 


removed 
Regent 


Grrenwoop & Battey, Limirep, have 
their London office to York House, 15, 
Street, S.W.1. 

SmitHs Dock Company, Limirep, South Bank, 
have booked orders for six more whaling vessels 
for British and Norwegian cwners. 

ALL THE WORKMEN who have been engaged on 
the liner ‘‘ Queen Mary ’”’ are to be granted the 
privilege of inspecting the vessel before she sails 
from the Clyde on March 24. 

Sutcuirre, SpeakMAN & Company, LimitTeD, of 
Leigh, Lancashire, have acquired from G. Shaw & 
Company. Limited, large buildings in Leigh for the 
purpose of extending their works. 

Bruce Preesres & Company, LiMiTED, engineers, 
of Edinburgh, have taken more central offices at 
2, Exchange Street, Manchester, 2. Mr. H. V. 
Balm’ is in charge of the Manchester office. 

SHAREHOLDERS oF THE British Oxygen Company, 
Limited, have approved resolutions to capitalise 
£552,372 of the general reserve and to issue 552,372 
ordinary £1 shares to ordinary stockholders. 

A. F. Crate & Company, Limitep, Paisley, are 
to build the machinery for a sugar plantation in 
India. This order, with the work on hand, will 
keep the men fully employed for most of the year. 

AT THE ANNUAL DINNER of the works council of 
Samuel Fox & Company, Limited, Stocksbridge, 
Mr. Gerald Steel, general manager, stated that the 
firm is now employing almost 1,000 more persons 
than three years ago. 

W. G. Bacnatt, Limirep, Stafford, have secured 
an order for 15 side-tank locomotives from the 
Egyptian State Railways. This contract will pro- 
vide full-time work at the Castle Engine Works until 
the middle of autumn. 

Davip Rowan & Company, Limited, Glasgow, 
are to build the propelling machinery, consisting of 
a single screw turbine, for the new cargo and live- 
stock carrying steamer for which the Blythswood 
Shipbuilding Company, Limited, Scotstoun, have 
secured the contract. 

Works oF tHe & ASTER 
SNGINEERING Company, Limirep, at Heathhall, Dum- 
fries, have been acquired by an English concern. 
It is understood that the purchasers are engaged in 
aeroplane construction on a large scale. The works 
have been idle for some years. 

PRESIDING AT A DINNER of the staff, Mr. F. Percy 
Clarke, general works manager of the Cargo Fleet 
Iron Company, Limited, revealed that the rolling 
mills had broken all records the previous week by 
rolling more steel than had ever been rolled in a 
single week in the history of the undertaking. 

CONTRACTS ARE UNDERSTOOD to be under considera- 
tion for a sister ship to the ‘‘ Queen Mary,’’ and 
the Cunard-White Star Line, it is believed, hopes 
to place the order early enough for the keel to be 
laid in the autumn. No official indication is given 
whether the Tyne or the Clyde will receive this 
order. 

AN EXTRAORDINARY MEETING of the shareholders 
of British Insulated Cables, Limited, will be held 
at Liverpool, on March 31, to consider resolutions 
that the 500,000 6 per cent. cumulative preference 
£1 shares, the 500,000 A 5} per cent. cumula- 
tive preference £1 shares, and the 1,666,666 ordi- 
nary £1 shares, be converted into stock. 

Tue L.N.E.R. HAVE PLACED CONTRACTS for 39 
locomotives, as follow :—Beyer Peacock & Com- 
pany, Limited, Manchester, 19 type 0-6-0 J.39 loco- 
motives with 3,500-gall. capacity tenders, and nine 
type 0-6-0 J.39 locomotives with 4,200-gall. capacity 
tenders; R. Stephenson & Company, Limited, Dar- 
lington, 11 type 4-6-0 B.17 locomotives and tenders. 

IN THE 47TH ANNUAL REPORT of the Ironfounding 
Workers’ Association, issued last week, it is stated 
that trade during the past year has been good, and 
is likely to continue so. The membership of the 
Association has been increased by 396 during the 
past year to 9,566 at the end of 1935. Funds at 
the end of 1935 totalled £27,208 against £20,873 at 
December, 1934. 

AT A MEETING of the shareholders of the Glenboig 
Union Fire-Clay Company, Limited, om March 11, 
the offer made by General Refractories, Limited, 
for the shares of the company was considered. 
For each £10 share the shareholders were offered 
£9 in cash, or, alternatively, eight 10s. shares 
in General Refractories. They had the further 
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This Week’s News in Brief 


option of taking cash for part of their holdings 
and shares for the remainder. It was resolved that 
the shareholders present agree to accept the offer 
in one form or other and to recommend the absent 
shareholders to do likewise. 

AT THE ANNUAL SOCIAL of the employees of John G. 
Stein & Company, Limited, last week, Col. Alan 
Stein said that the international situation was still 
unsettled and export trade on which Scotland in 
the past had depended to a great extent was still 
restricted. However, the home trade was greatly 
improved. The directors had, last December, 
decided to put the works on full production; such 
a satisfactory state had not existed since 1929. 
Looking ahead, there were several things which had 
to be kept in view. The improvement in design 
and operation of furnaces of all kinds had resulted 
in a smaller consumption of refractories for the 
same output of steel, iron, glass or gas. A modern 
blast furnace such as that in the Ford plant at 
Dagenham, where the firm had supplied the bricks, 
produced about 650 tons of pig-iron a day, whereas 
formerly 650 tons a week was not uncommon. 


Personal 


Mr. anp Mrs. Jonn Suaw, of Derby Road, 
Uttoxeter, have celebrated their golden wedding. 
Mr. Shaw worked at Bamfords, Limited, for 50 


years, and retired two years ago. 

Dr. Anprew M‘Cance was elected 
the West of Scotland Iron and Steel Institute at 
the meeting in Glasgow on March 13. This is 
Dr. M‘Cance’s fourth term of the Presidency. 

Mr. ano Mrs. Wittiam Parsons, of Sitwell 
Street, Derby, have celebrated their golden wedding. 
For more than 30 years Mr. Parsons was employed 
with the Haslam Foundry & Engineering Company, 
Limited, Derby. 


President of 


Wills 
Vose, A., of Fairhaven. Lanes, formerly 
with Bamfords, Limited, of Uttoxeter 
CLoup, J. W., a director of the Westing- 
house Brake & Saxby Signal Com- 
Waymoutu, Apmirat A. W., a director 
of Brown Bros. & Company, Limited, 

engineers, of Edinburgh 


2.207 


£13,562 


£8,967 


Contracts Open 


Crowhurst, March 25.—8,000 yds. of 6-in. and 4-in. 
cast-iron pipes, together with valves, hydrants and 
other fittings, for the Battle Rural District Council. 
Mr. G. A. Bramley, water engineer, Council Offices. 
Watch Oak, Battle, Sussex. (Fee £3, returnable. ) 

Doncaster, March 20.—Baths, stoves and _ ranges, 
for the Rural District Council. Mr. J. A. Williams, 
surveyor, Nether Hall, Doncaster. : 

Haddenham, March 25.—8,000 yds. of 12-in., 9-in. 
and 6-in. pipe sewers; 1,600 yds. of iron pumping 
main, construction of electric sewage pumping 
station and sewage disposal works, for the Ayles- 


bury Rural District Council. _ Messrs. Elliott & 
Brown, Burton Buildings, Parliament Street, 
Nottingham. (Fee £3 3s., returnable.) 


Verwig, March 26.—4-in. and 3-in. mains of spun- 
iron pipes, with sluice and air valves, fire hydrants, 
fountains and other fittings, and pumping plant, 
for the Teifyside Rural District Council. The 
Consulting Engineer, Mr. D. W. Rees, National Pro- 
vincial Bank Chambers, Ammanford. (Fee £2 2s., 
returnable. ) 

Johannesburg, April 20.—200-ton hydraulic press, 
for the South African Railways and Harbours 
Administration. The Department of Overseas Trade. 
(Reference T.Y. 5,759.) 

Shortlands, April 17.—Two _high-compression 
heavy fuel oil engines with centrifugal pumps, etc., 
for the Metropolitan Water Board. The Chief 
Engineer’s Department (Room 235), 173, Rosebery 
Avenue, E.C.1. (Fee £2 2s., returnable. ) 

Worthing, March 23.—Electrically-operated auto- 
matic booster pumping plant, for the Water Depart- 
ment. The Water Engineer, Town Hall, Chapel 
Road. (Fee £2 2s., returnable. ) 
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Obituary 


Mr. Cortn Campsett, who was in the service of 
the Carron Company for 47 years, died at his home 
in Larbert on March 9 at the age of 71. He retired 
in April of last year. 

Mr. Frank Bicorn, a director of the Brightside 
Foundry & Engineering Company, Limited, Sheffield, 
died recently at the age of 68 years. He had been 
connected with the company for nearly 53 years, 
and was elected to the board of directors in 1918. 
In 1928 he was appointed joint managing director, 
Mr. Biggin in his early years began work in the 
office of the Newhall foundry of the company ; later 
he became manager of the Carbrook foundry, then. 
after some years in London, came back to the old 
Wicker works, and finally returned to the Newhall 
works. Mr. Biggin was a specialist and authority 
on heating and ventilating engineering, and ite 
established offices and works in London, Birming- 
ham, and various places in connection with this 
work. Tt 1921 he was President of the Institution 
of Heating and Ventilating Engineers. He was a 
member of the Institute of British Foundrymen, the 
Institute of Mechanical Engineers, the Iron and 
Steel Institute and the Sheffield Society of Metal- 
lurgists and Engineers. ; 

WE REGRET to announce the 
March 4, of Mr. J. B. Neesham, of Kelvinside 
Gardens, Glasgow. He was in his 78th year. Mr. 
F. E. Steele, the well-known Sheffield foundryman, 
writes :—‘‘ Mr. Neesham was one of the pioneers of 
moulding machines and was the designer of the 
‘Ajax’ pneumatic and electric machines, and 
recently designed and patented the ‘ Manifold ’ jolt 
and squeeze machine. Only two days previous to 
his death he wrote discussing further ideas on 
moulding machines, which shows to us that his mind 
was always working for foundry progress. In 
April, 1899, he designed and patented a jolt machine, 
belt-driven to a camshaft, the rise and fall of cam 
creating the jolt. This machine also had a jolt- 
counting device controlled by eccentric and pawl on 
the camshaft and a small ratchet wheel was turned 
by the pawl each jolt, and finally a knock-off device 
released the clutch and stopped the machine. The 
patterns were drawn from the mould through strip- 
ping plates, by hand. Mr. Neesham also claimed to 
have operated the first pneumatic machine in this 
country, and this machine was installed in Chip- 
penham, Wiltshire, in 1902, and axle-box moulds 
were made. This machine was the design of Mr. 
Charles Hermann, of the well-known ‘ Hermann 
machine.” Apparently Mr. Neesham left the employ 
of Mr. Hermann, for shortly afterwards Mr. 
Neesham designed and patented the ‘ Ajax’ ma- 
chines which have given good service to the foundry 
world both in this country and the Continent. Great 
strides have been made in foundry machines and 
production, but one feels that these pioneers of our 
progress should have at least our Well Done for 
their services rendered.”’ 


sudden death, on 


Forthcoming Events 


MARCH 25. 

Invstitute of Welding (North-Western Branch) Develop- 
ment of Atomic Hydrogen and Oxy-acetylene Welding,’’ 
Paper by J. A. Dorrat, at the Manchester School of 
Technology, at 7.30 p.m 


MARCH 27. 
Manchester Association of Engineers:—Annual General 
i Practice,” Paper by 
Club, Albert 
Square, Manchester, at 7.15 p.m. 


MARCH 31. 

Institute of Metals (Birmingham Section) :—Annual Meet- 
ing; Chairman’s Address, by Maurice Cook, Ph.D., 
M.Sc.,.at James Watt Memorial Institute, Birmingham, 
at 7 p.m. 


Institute of British Foundrymen 


MARCH 20. 

Middlesbrough Branch :—‘‘ Some Aspects of Coke Making,” 
Paper by W. Scholes, at the Cleveland Scientific and 
Technical Institute, Corporation Road, Middlesbrough, 
at 7.45 p.m. 

MARCH 21. 


Wales and Monmouth Branch :—Annual General Meeting, 
at University College, Newport Road, Cardiff, at 


6.30 p.m. 
MARCH 26. 

Sheffield Branch :—Works visit to Ketton Portland Cement 
Company, Limited, Ketton. ‘The Manufacture of 
Portland Cement (Mechanical Processes),”” Paper by 
J. H. Billson. 

MARCH 28. 

Newcastle-upon-Tyne Branch :—Annual General Meeting, at 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, at 
6.15 p.m. 
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HOLWELL IRON 


the recognised brand for 


VITREOUS ENAMELLING 


FLUID PIG 


ENAMELLING 


IRON 
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ANALYSIS 
Graph. Carbon - 3.16 


Comb’d Carbon - 0.3 
Total Carbon - - 3.46 
Silicon - - - - 3.0 
Sulphur - - - - 0.02 
Phos. - - - -  1.35-1.55 
Mang. - - - - 0.44 


wad 


The Stanton Ironworks Company Limited, Near Nottingham 
The Largest Producers of Foundry Pig Iron (for sale) in Great Britain 
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Raw Material Markets 


Conditions in the iron and steel markets remain 
buoyant, and present indications point to a record 
year for output. The defence programmes planned 
by the Government will help to ensure employment 
at the works throughout the year. Several addi- 
tional blast furnaces are being got ready for the 
production of pig-iron, but much of the extra out- 
put will be consumed in the steelworks. 


Pig-lron 


MIDDLESBROUGH. Supplies of all qualities of 
iron are becoming increasingly difficult to secure, 
and additional anxiety is now being caused to con- 
sumers by the shortage of iron in other districts. 
However, reports of the relighting of additional 
furnaces are more frequent, and it is hoped that the 
position will be relieved to some extent. Local iron- 
masters have managed to keep their deliveries of 
foundry iron from becoming seriously belated, and 
little inconvenience has been caused in this respect. 
Prices remain unchanged, No. 3 Cleveland G.M.B. 
being quoted at 70s. delivered Middlesbrough or 
Falkirk, 72s. on the North-East Coast, and 73s. in 
Glasgow. No. 1 foundry iron is quoted at 2s. 6d. 
per ton extra and No. 4 foundry is Is. per ton 
less than No. 3. 

Prices of East Coast hematite, which were recently 
advanced, are still devoid of official ratification. 
Makers in this area are still able to comply with 
their commitments, but in order to do this they 
are having to draw upon their very low stocks. 
This state of affairs cannot go on indefinitely, and 
unless production is considerably increased in the 
near future deliveries will inevitably fall ‘behind 
schedule. Only forward business will be considered 
in the home market, and the export trade is being 
neglected. Quotations are very firm, No. 1 hematite 
being quoted at 77s. per ton delivered Middlesbrough, 
North-East Coast, or Scotland, while the price for 
delivery in the Sheffield district is 82s. 6d. and 
in Birmingham 87s. 6d. 

LANCASHIRE.—Deliveries to the machine-tool 
makers, the heavy electrical concerns, the light- 
castings foundries, and also to quite a number of 
general and speciality engineers are on a satisfactory 
scale. But this is not so with the loom makers. 
who are taking supplies on a scale which is much 
below normal. Inquiries for pig-iron have been 
scarce during the past week and little new business 
has been transacted. Values are firm, with offers 
of Derbyshire, Staffordshire and Lincolnshire brands 
of No. 3 foundry, for delivery to users in the Lanca- 
shire price zone, all on the basis of 78s. per ton for 
delivery up to June 30, and 5s. per ton more after 
that date, and Northants at 76s. 6d. and 8ls. 6d., 
respectively. Scottish foundry iron is quoted in the 
region of 87s. 6d. per ton for delivery in the Man- 
chester district. Supplies of East Coast brands of 
hematite are on offer at from about 84s. 6d. to 85s. 
per ton and West Coast material at around 85s. 6d., 
both delivered to users in the Manchester area. 

MIDLANDS.—-In spite of the 5s. per ton premium 
on forward bookings of iron, consumers are still 
in the market for heavy tonnages. Most of 
the makers are well sold for several months and 
thus they are not anxious to secure new business. 
The nominal Association prices are still at 72s. 6d. 
per ton for Northants No. 3 and 75s. for Derbyshire, 
Lincolnshire and North Staffordshire No. 3, delivered 
this area, and plus lld. per ton for delivery into 
works. Large users receive a small sliding-scale 
rebate. Quotations for special irons remain very 
firm, and unchanged conditions prevail with the 
general engineers and the jobbing founders. Medium- 
phosphorus iron is quoted from 80s. to 87s. 6d., low- 
phosphorus 92s. 6d. to 100s., and refined iron from 
£6 10s. to £7 15s. per ton, delivered this district. 
The shortage of supplies of hematite iron continues 
to cause considerable inconvenience among aon- 
sumers. Prices are unchanged, West Coast mixed 
numbers being quoted at £4 8s. 6d. and East Coast 
No. 3 at £4 7s. 6d. per ton. Welsh hematite is 
at £4 7s. per ton, delivered this area in 10-ton lots, 
with 1s. 6d. per ton extra if delivered into works. 

SCOTLAND. —- A heavy demand continues to be 
received for supplies of iron in this area, but the 
stringency of material available remains unrelieved. 
One of the blast-furnace owners has erected a new 
coking plant, and it is expected to be in operation 
in about five weeks’ time. As a result, supplies 
-- pig-iron should be considerably increased. No. 3 
foundry is still officially quoted at 74s. f.o.t. fur- 


naces, with 2s. 6d. per ton extra for No. 1. Satis- 
factory conditions continue to prevail with the 
light-castings founders. Prices are unchanged at 
70s. for No. 3 Cleveland f.o.t. Falkirk and 73s. f.o.t. 
Glasgow, with Midland foundry Is. 3d. per ton less 
than the foregoing figures. The steelworks remain 
actively engaged. Prices are still at 77s. for East 
Coast mixed numbers, also West Coast and Scottish 
material, and basic iron, British and Indian, is 70s. 
(less 5s. rebate), all delivered f.o.t. steelworks. 


Coke 


The current demand for supplies of coke is suffi- 
cient to keep the ovens well employed. No alterations 
have been made in quotations, and for delivery to 
sirmingham and district best Durham coke is quoted 
at from 41s. 6d. to 438s.. with other grades down 
to 39s., while Welsh is froin 38s. 6d. to 50s. per ton. 


Steel 


The situation in the steel market remains satis- 
factory, and there has been no relaxation in the 
rate of operations at the works, states the official 
veport of the London Iron and Steel Exchange. 
Practically all departments of the industry are 
busily engaged, and in some cases the demand has 
outrun the supply. There has been no slackening 
in the home manufacturers’ reauirements of semi- 
finished steel, in spite of the increase in the im- 
ports from the Continent. The recent advance in 
prices does not appear to have affected the market, 
and it is still almost impossible to place orders for 
near delivery. Most of the producing works have 
sold their production as far forward as they care 
to commit themselves. Busy conditions continue to 
rule in the finished-steel section of the market. 
and lately there has been some improvement notice- 
able in the export demand. ‘The pressure of home 
requirements, however, has keen so great that there 
is little surplus production for export. All the 
principal consuming industries are well supplied 
with orders. and it seems unlikely that their needs 
will slacken for some months to come. 


Scrap 


Supplies of scrap in the Cleveland area have 
improved following heavy imports from other areas 
and also from abroad. Consumption remains on a 
heavy scale. Heavy steel is still being disposed of 
at 57s. 6d. per ton delivered works. Good machinery 
metal has changed hands at values ranging from 
63s. 6d. to 65s., while ordinary heavy foundry cast 
iron has been sold at 60s. to 62s. 6d. Clean, light 
cast iron has a moderate inquiry at 58s. per ton. 
Conditions on the South Wales market are rather 
quiet, and have certainly subsided compared with 
the beginning of this year. Good, heavy, mild-steel 
scrap is in short supply and is quiet at 65s. to 
66s. 6d. per ton. Mixed wrought iron and steel 
scrap of all descriptions is steady, and good heavv 
metal is at 60s. to 62s. 6d. Heavy cast iron in 
large pieces and furnace sizes has a steady inquiry 
at 57s. 6d. to 60s., while good cast-iron machinery 
scrap, for foundry purposes, has little support and 
is quiet at 62s. 6d. to 65s. Active conditions con- 
tinue to prevail on the Midlands market, and all 
qualities of scrap are well inquired for. Heavy 
machinery metal in cupola sizes is at 62s. 6d. to 
65s., good heavy at 57s. 6d., and clean light scrap 
at. 52s. 6d. Short, heavy, steel scrap, as used in 
the foundries, is in short supply, at 65s. to 66s. per 
ton delivered works. Firm conditions are. still 
pre®alent in the Scottish area. Heavy mild-steel 
melting scrap remains at 57s. 6d., with heavy basic, 
or heavy iron and steel scrap mixed, at 52s. 6d. 
Heavy machinery cast-iron scrap, in 1-cwt. pieces, 
is at 70s. to 72s. 6d., and ordinary cast iron to the 
same specification realises 66s. to 68s. per ton, 
delivered f.o.t. consumers’ works. 


Metals 


Copper.—Prices of this metal have been main- 
tained during the past week, and little fluctuation 
has occurred. Consumers are not buying on a large 
scale pending a straightening out of the inter- 
national situation. Industrial consumption is likely 
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to -be inv volume if the negotiations are 
successful, but should the fear of war be intensified 
buying will become abnormal. No decision has 
been reached in the copper price position in the 
United States, where many of the smaller pro- 
ducing companies are still quoting 9.25 cents per lb. 
World stocks of refined copper declined during 
February by 6,672 tons to 483,328 tons. World 
production totalled 131,500 tons. The apparent 
world consumption amounted to 138,200 tons. 

Daily market prices : 

C'ash.—Thursday, £36 2s. 6d. to £36 3s. 9d.; 
Friday. £36 2s. 6d. to £36 3s. 9d.; Monday, 
£26 Is. 3d. to £36 2s. 6d.; Tuesday, £35 18s. 9d. 
to £36; Wednesday, £36 to £36 Is. 3d. 

Three Months. —- Thursday. £36 10s. to 
€36 lls. 3d.; Friday, £36 10s. to £36 12s. 6d.; 
Monday. £36 8s. 9d. to £36 10s.: Tuesday, 
£36 6s. 3d. to £36 7s. 6d.; Wednesday, £36 7s. 6d 
to £36 8s. 9d 

Tin.-A reply has been received by the members 
of the London Metal Exchange. who sent a ‘lette: 
to the Colonial Secretary protesting against the 
decision of the International Tin Committee to 
reduce the export quota. Mr. Thomas's reply states 
that as a decision of the committee on any quot 
question must be unanimous the British delegates 
have no power to enforce an increase. It has been 
suggested that a special meeting of the International 
Committee may be called to review the position. 
Artificial conditions continue to rule the market. 
Most consumers are reluctant to commit themselves 
further. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £215 to £216; Fridav, £215 10s. 
to £216; Monday, £216 to £217; Tuesday, £215 10s. 
to £216; Wednesday, £215 10s. to £216. 

Three Months.—Thursday, £205 to £205 10s. ; 
Friday, £205 10s. to £205 15s.; Monday, £206 10s. 
to £206 15s.; Tuesday, £205 15s. to £206; Wednes- 
day, £205 15s. to £206. 

Spelter.—Quiet conditions have prevailed in this 
market recently. The international outlook has 
subdued the industrial inquiry, and prices have eased 
somewhat. No fresh developments have been 
announced concerning the Cartel. 

Official quotations were as follow :— 

Ordinary.—Vhursday, £15 17s. 6d.; Friday, 
€15 16s. 3d.; Monday, £15 17s. 6d.; Tuesday, 
€15 18s. 9d.; Wednesday, £15 18s. 9d. 

Lead.._There has been an increased industrial 
demand for this metal. The inquiry from the build- 
ing trade has broadened. Conditions on the Con- 
tinent are liable to react very sensitively to political 
developments. In the United States buying has 
been on a good scale. 

Day-to-day quotations :- 

Soft Foreign (Prompt).—Thursday, £16 12s. 6d.; 
Friday, £16 12s. 6d.; Monday, £16 16s. 3d.; Tues- 
day. £16 18s. 9d.; Wednesday, £16 18s. 9d. 


Company Reports 


General Refractories, Limited.—Final dividend of 
9 per cent., making 15 per cent. for 1935. ; 

Baldwins, Limited.—Dividend on the ordinary 
shares of 74 per cent. in respect of the year 1935. 

Lancashire Steel Corporation, Limited.—Dividend 
on the ordinary shares of 4 per cent. for the year 
1935. 

C. Akrill & Company, Limited.—Profit for 1935, 
£7,794; brought in, £15,593; dividend of 2s. per £1 
share, tax free, £4,375; to employees’ benevolent 
and superannuation fund, £1,000; carried forward, 
£18,011. 

Robey & Company, Limited.—Loss on trading for 
1935 of £6,237. The directors say that the prospects 
of trading at the present time are favourable. The 
company has been restored to the Admiralty, War 
Office and Air Ministry lists, and contracts have 
already been secured. 

Range Boilers, Limited.—Combined profits of 
company and its principal subsidiary—Range Metal- 
workers (Stalybridge), Limited (before providing 
for income tax, depreciation, and ‘management), 
£20,569; net profit, £13,424; dividend of 5 per cent. 
actual on the ordinary shares; carried forward, 
£885. 

Thomas Robinson & Son, Limited.—Net profit, 
£15,645; six months’ dividend was paid on the 
preference shares on July 1, 1935, January 1, 1936, 
and March 2, 1936, discharging arrears to Decem- 
ber 31, 1934; £17,910 remaining after providing for 
these payments is carried forward, against £15,344 
brought in. 
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OU see there are many 
good Iron Founders in the 
Midlands, and in the South for 
that matter, who have a secret 
yearning to mould again with a 
genuine Scottish Rock Sand,suchas 
perhaps they have once been used 
to. They like the heavy bond, 
the coarse grains, the high per- 
meability . . . Others have never 


known such luxuries. 


The trouble comes from not 
being able to move large chunks 
of mother-earth down South from 
the banks and braes without the 
penalty of spending a lot of 
money—a deplorable thought ! 


But the merrily tapping of way- 
side rocks with our little geological 
hammers and our love of digging 
holes have taken effect. We've 
discovered nature’s bounty in a 
natural rock moulding sand 
within easy reach of the Midlands. 
(EUREKA !) 


It is christened Tor Rock Sand, and 
we baptize it with just enough 
water in a painstaking mill to 
give a wonderfully plastic, coarse, 
cohesive sand—a moulder’s delight. 
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The scientific fellows say it’s like 
this :— 


CHEMICAL ANALYSIS. 


Ferric Oxide 1°43% 
Alumina .. 76 % 
Magnesia .. "18% 
Titanic Oxide .. "18% 
Alkalies .. % 
Loss on ignition . . 176 % 


MECHANICAL ANALYSIS. 


Very Coarse Sand (+ 1 mm) -- 16°5% 
Coarse Sand (+"5mm—imm) .. 16°0% 
Medium Sand (+ °25mm —‘5mm) 11°0% 
Fine Sand (+ °1mm—‘25mm) .. 30°0% 
Silt Grade (+°Ol mm .. 7°0% 
Clay Grade (— mm) 19°S% 


which doesn’t explain everything, 
but we will if you will write 


to us. 


GENERAL 
REFRACTORIES 


LIMITED 
Genefax House, Sheffield 


Telephone: Sheffield 31113 (6 lines). 
Telegrams : ‘‘ Gensfax, Sheffield.” 


LONDON OFFICE : SCOTTISH OFFICE : 


Russell House, 156, St. Vincent Street, 
Adelp"i. W.C.2. Glasgow. 
Telephone : 
Temple Bar 7361. Telephone: 5250. 
Telegrams: Telegrams : 


Genefax, Rand-London.’’ ‘‘ Genefax, Glasgow.'’ 


SOUTH WALES OFFICE : 
11, Wind Street 
Swansea. 


Telephone : 3680. 


Telegrams : 
** Genefax, Swansea.’’ 


and Branch Offices, Works and Agencies throughout 
the world. 
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COPPER 
a, 4. 
Standard cash -- 86 0 0 
‘Three months 2 
Electrolytic 
Tough 38.15 0 
Best selected 39 5 
Sheets s 68 0 0 
India 50 0 0 
Wire bars . 40 10 0 
ot bars .. 4010 
H.C, wire rods 0 
Off. av. cash, Feb. « 26-7 © 
Do., 3 mths., Feb. -. $514 33 
Do., Sttlmnt., Feb. 8 
Do., Electro, Feb. .. 3914 0 
Do., B.S., Feb. .. 
Do., wire bars, Feb. .. 39 18 9 
‘Solid drawn tubes .. 
Brazed tubes .. 104d. 
BRASS 
Solid drawn tubes 
Brazed tubes jd. 
Rods, extd. or rlld. 
Sheets to 10 w.g. .. 
Wire .. Tid. 
‘Yellow metal rods 5d. 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets ~ .. 53d. 
TIN 
Standard cash .. 215 10 0 
Three months 203 15 O 
English .. .. .. 21515 0 
Bars. .. 21615 
Straits es 27 0 
Australian .. 266 0 @ 
Eastern... £41.16 0 
Banca .. 21610 0 
Off. av. cash, Feb, -. 2007 5 2} 
Do., 3 mths., Feb. .. 200 7 9 
Do., Sttlmt., Feb. & 
SPELTER 
Ordinary 118 9 
Remelted 13 10 0 
Hard 12 5 0 
Electro 99.9 18 0 0 
English 17 0 0 
India 13 10 0 
Zinc dust 19 10 0 
Zinc ashes .. 45 0 
Off. aver., Feb... 
Aver. spot, Feb. .. 
LEAD 
Soft foreign ppt. .. -- 1618 9 
Empire (nom.) .. 
Off. average, ‘Feb. B-1% 
Average spot, Feb, -- 16 0 5} 
ALUMINIUM 
£100 to £105 
1/3 to 1/4 lb. 
} ved and foil 1/2 to 1/4 Ib. 
ZING SHEETS, &c. 
Zinc sheets, English 
Do., V.M. ex-whse. .. 25 5 0 
ANTIMONY 
English .. 72 0 Oto 73 0 0 
Chinese, ex-whse. .. 6.6 
Crude, c.i.f.. . © 
QUICKSILVER 


Quicksilver 12 5 Oto 1217 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 
Ferro-vanadium— 
35/50% . 12/8 lb, Va, 
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RAW MATERIALS—PRICE LIST 


(Wednesday, March 18, 1936) 


Ferro-moly bdenum— 
70/75% carbon-free . 4/6 lb. Mo. 
Ferro-titanium— 
23/25% carbon-free a 9d. Ib. 


Ferro-phosphorus, 20/25% .. £21 0 0 
to £22 0 0 

Ferro-tungsten— 

80/85% .. 
Tungsten metal powder— 

98/99%  .. 3/3 Ib. 
Ferro-chrome— 

2/4% car. .. fa .. 33 0 0 

4/6% car. .. 236.9 

6/8% car. .. . 

8/10% car. -~ 
Ferro-chrome— 

Max. 2% car. a .. 3310 0 

Max. 1% car. in 

Max. 0.70% car. .. 2.2 

70% carbon-free .. 94d. lb. 
Nickel—99.5/100% .. £200 to £205 
“F” nickel shot .. ..£184 0 0 
Ferro-cobalt, 98/99% 5/5 Ib. 
Metallic chromium— 

96/98% .. 2/5 Ib. 


Ferro-manganese (net)— 
76/80% loose £11 5 Otoll 15 0 
76/80% packed £12 5 Otol2 15 0 
76/80% export (nom.) £10 5 0 
Metallic manganese— 
94/96% carbon-free 1/3 lb. 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and squares, 3 in. 


and over 4d. lb. 
Rounds and squares, under 

sin.tofin.. 3d. Ib. 
Do., under } in. to ii in. 1/- |b. 
Flats, sin. X fin. to under 

Do., under 4 in. x hi in... 1/- Ib. 
Bevels of approved sizes 

and sections. 6d. Ib. 


Bars cut to length, 10% extra. 


SCRAP 

Heavy steel 3 5 Oto3 6 6 
Mix iron and 

steel $3 0 Oto8 2 6 
Heavy castiron 217 6to3 0 0 
Good machinery 3 2 6to3 5 0 
Cleveland— 

Heavy steel we 

9 


Steel turnings 
Heavy castiron 3 9 Oto3 
Heavy machinery 3 3 6to3 


unos 
— 


Midlands— 
Light cast-iron 
scrap 
Heavy wrought 
iron 7 6to3 12 6 
Steel turnings 22 6 
Scotland— 
Ordinary cast iron 3 6 Oto3 8 0 
Engineers’ turnings 
Cast-iron borings 117 6tol 18 9 
Wrot-iron piling 3 8 %to3 1l 3 
Heavy machinery 3 10 Oto3 12 6 
London—Merchants’ buying prices, 
delivered a 
Copper (clean) .. . 29 0 0 
Brass 
Lead (less usual draft) oe ® 
Tea lead .. 110 0 
Zinc 810 0 
New aluminium cuttings. . 7400 
Braziery copper .. 
Hollow pewter... . 155 0 0 
Shaped black pewter oo 


PIG-IRON 

N.E. Coast (d/d Tees-side area)— 
Foundry No.1... 72/6 
70/- 
at Falkirk 70/- 
re at Glasgow 73/- 
Ne.4 69/- 
Forge No. 4 ne 69/- 
Hematite No.1 .. 77/- 
Hematite M/Nos. .. ra 76/6 

N.W. Coast— 

Hem. /Nos. d/d Glas. .. 77/- 
d/d Birm. .. 88/6 
Malleable iron d/d Birm. 119/- 


Midlands (d/d dist.)— 


Staffs No. 4 forge .. 71/- 
” No. 3 fdry. . . ee 75/- 
Northants forge .. 68/6 
fdry.No.3 .. 72/6 
fdry.No.1 .. 75/6 
Derbyshire forge .. os 71/- 
” fdry. No.3 .. 75/- 
fdry. No.1 .. 78/- 
Scotland— 
Foundry, 76/6 
No. 8,804. .. 74/- 
Hem. M/Nos. d/d . 
Sheffield (d/d district)— 
Derby forge ‘ 68/6 
»  fdry. No. 3 72/6 
Lines forge 68/6 
fdry. No. 72/6 
W.C, hematite .. 90/- 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 ie 78/- 
Staffs fdry. No.3 .. a 78/- 
Northants fdry. No.3 .. 76/6 
Cleveland fdry. No.3. 78/- 
Dalzell, No. 3 (special) 102/6 to 105/- 
Glengarnock, No. 3 87/6 
Clyde, No. 3 87/6 
Monkland, No.3 .. ne 87/6 
Summerlee, No. 3 ie 87/6 
Eglinton, No.3 .. 87/6 
Gartsherrie, No. 3 As 87/6 
Shotts,No.3 .... 87/6 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer’s station for steel. 
Iron— £ad £s. d. 
Bars (cr.) .. 06 2 8 
Nut bolt iron 8 10 0to9 0 0 


Hoo -ll 0 O and up. 
Marked bars. (Staffs) f.o.t. 1210 0 
Gas strip 11 0 and up. 


Bolts and nuts, in. x 4 in. 
15 15 0 and up. 


Galv. flat shts. ( ,, 14 0 


Steel— 
Plates, ship, ete. 815 Oto8 17 6 
Boiler plts. 9 5 O0to9 7 6 
Tees 76 
Joists . 815 0 
Rounds and squares, 3 in. 
to 54 in. .. 
Rounds under 3 in. to bi in, 
(Untested) 910 
Flats—8 in. wide and over 812 6 
», under 8in.andover5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. BW O 
Hoops (Staffs) .. 916 0 
Black sheets, 24g. (4-t. lta 1110 0 
Galv. cor. shts. ( 13 10 
0 
Galv. fencing wire, 8g. plain 15 0 0 
Billets, soft. . .. 517 6 and up. 
Billets, hard 617 6to7 2 6 
Sheet bars .. 515 0to6 0 0 
Tin bars 15 O0to6 0 0 
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PHOSPHOR 


Per lb. basis 
Strip .. ae ‘ 104d. 
Sheet to 10 ws. 114d, 
Wire .. 123d, 
Rods .. 113d. 
Tubes .. ie 14d, 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Crrrrorp & Son, Limrrep. 


NICKEL SILVER, &c. 


Per Ib. 

Ingots for raising 7d. to 1/1 
Rolled— 

To Qin. wide  .. 1/1 tol/7 

To 12in. wide .. 1/1} to 1/7} 

To l5in. wide .. 1/1} to 1/73 

To 18 in. wide -. 1/2 to1/8 

To 21 in. wide . 1/2 to 1/84 

To 25 in. wide 1/3 to 1/9 


Ingots for spoons and forks 7d. to 1 [33 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 
toldg. .. .. 1/4$to1/ll} 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 
No. 2 foundry, Valley .. -. 19.50 
No. 2 foundry, Birm. .. -. 15.50 
Basic, Valley .. 19.00 
Malleable, Valley 19.50 
Grey forge, Valley ae -. 19.00 
Ferro-mang. 80%, seaboard .. 75.00 
O.-h. rails, at mill 36.374 
Billets .. 29.00 
Sheet bars 30.00 
Wire rods 40.00 
Cents, 
Iron 1.80 
Steel bars ; 1.85 
Tank plates 1.80 
Beams, etc. 1.80 
ome grooved steel 1.80 
Steel hoops 2.10 
Sheets, black, No. 24 .. 2.40 
Sheets, galv., No. 24 3.10 
Wire nails 2.10 
Plain wire ‘ rae 2.30 
Barbed wire, galv. ar 2.50 
Tinplates, 100-Ib. box .. $5.25 
COKE (at ovens) 
Welsh foundry ..  25/- to 32/- 
» furnace 20/-to 21/- 
Durham foundry a oe 23/6 
Scotland, foundry ae 30/- 
furnace 2: to 26/- 
TINPLATES 


f.o.b. Bristol Channel ports. 

L.C. cokes 20x14 per box 18/9 to 19/- 
28x20 37/6 to 38/- 

20x10 27/- to 28/- 

183x14_,, 19/6 
C.W. 20x14 16/- 
28x20. 34/- 

28/3 

183x114 16/3 


SWEDISH CHARCOAL IRON & STEEL 
Pig-iron .. £6 0 Oto £7 0 0 
Bars-hammered, 
basis .. £16 0 0 to £1610 0 
Bars and nail- 
rods, rolled, 
basis 
Blooms 
Keg steel .. £30 
Faggot steel £18 
Bars and rods 
dead soft, st’] £10 0 to £12 0 
All per English ton, f o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 


0 to £16 
0 to £12 
0 to £31 
0 to £23 
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DAILY FLUCTUATIONS 
Standard Copper (cash) Zine Sheets (English) 
£ s. d. 20 d d. 
Mar. 12 . change 6 dec. 
1/3 215 10 Odec.  10/- 
21510 0 No change 9 No change 0 No 
lid Tin (English , 99. Lead (English) 


2/6 
5 19 0 0 ine. 
change -. 21515 0 No change “ 19 0 0 


MONTHLY PRICES OF MARKED 


April 
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* No quotation available. 


WILLIAM JACKS COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


= 


30 


” - CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
2) 13, RUMFORD STREET, LIVERPOOL. 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


CENTRAL CHAMBERS, ZETLAND ROAD, 4 


3, HOPE ST., GLASGOW, <= MIDDLESBROUGH. 


. FOUNDRY TRADE JOURNAL ‘16 i 
2/6 
change a 
5/- 
change 
change 
” 
” 
- 5/- 
” 18 .. 40 2 6 No change 
AVERAGE (SOUTH STAFFS). 
Yearly y 
veer | Jan, Feb, | March | | 
1934 12 0 | 12 0 
50 
RAD, 
9/- 
aw 
8 /- oe 
9/6 
[- 
4/- 
WD) 
phe 
0 am 
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Notice 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OMPETENT White-heart Malleable Iron- 
foundry Manager desires change. Keen, 
energetic and strict disciplinarian. Sound prac- 
tical knowledge of patternmaking, moulding, 
cupola practice, metal mixing, modern produc- 
tion methods, and annealing. Manufacture from 
and estimate weights from drawings. Can 
introduce fair amount of new business.—Box 
636, Offices of THE Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


TEELMAKER-ANALYST required to take 

charge of night shift on Héroult furnace 

and ferrous laboratory. Applications by letter 

to NationaL Sreer Founpry (1914), 

Lruitep, Kirkland Works, Leven, Fife, stating 
age, experience, and wage required. 


¥ ACANCY for competent young Metallur- 

gical Chemist for modern roll-foundry 
laboratory.—Box 644, Offices of THe FouNDRY 
Trave Journa, 49, Wellington Street, Strand, 
London, W.C.2. 


WANTED, Junior Assistant for small non- 

ferrous foundry. Good opening for pro- 
gressive young man. State qualifications and 
practical experience.—Box 642, Offices of ‘THe 
Founpry Trave Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


WANTED.—Metallurgist under 25 years— 

one used to analytical work—required in 
a grey-iron foundry. State full particulars to 
Surro_kK Tron Founpry, Stowmarket. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TRADE JOURNAL. 


Correspondence should be addressed to the 


* General Secretary, Institute of British Foundry- 
men, St John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


FROUNDRY Foreman requires position with 

progressive firm. Varied experience, 
including several years as foreman with maru- 
facturers’ woodworking machinery and similar 
plant. (273) 


OSITION required as Foreman or in similar 
capacity by Moulder with first-class ex- 
perience in stove, grate and general light- 
castings work, also general engineering castings, 
including machine-moulding. Technically 
trained. Teaching experience. (274) 


AGENCY 


AGENT Engineer with sound connection 

amongst South Wales foundries, steel- 
works, engineers, etc., has ample scope for 
handling additional Agencies for plant and 
accessories, pig-iron, scrap, refractories, etc.— 
Box 640, Offices of THe Founpry Trapr 
-JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


MACHINERY 


OR SALE.—Foundry Ladles for Steel Cast- 

ing. Two 3 tons; one 4 tons. Also Ladle 

Truck.—Apply E. Hino, Imperial Works, South 
Bank-on-Tees 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


SALE.—Three Ajax’’ No. 9 Turn- 
over Moulding Machines and one “ Ajax ”’ 
Stripping-Plate Moulding Machine with 
vibrator, complete with all accessories. Can be 
seen under working conditions. Price £50 each. 
—Tuomas Broapsent & Sons, Limitep, 
Huddersfield. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabinet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 
dia. 

All complete with Air Compressors, etc. 

Pneulec Royer Sand Thrower, size No. 1. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, a.M.1.c.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


New 10” cens. high-speed S.S. and Se. 
LATHE on 16’ flat gap bed; Norton-type gear- 
box ; admit 12’ between centres. 

New 3’ 6” elevating-arm RADIAL-DRILL- 
ING, BORING, TAPPING and STUDDING 
MACHINE; code word ‘‘ Don”; 13” dia. 
spindles; No. 4 M.T. 

Nearly new high-class STEAM-TRACTOR 
VERT. BOILER, about 5’ 6” high x 2’ 104” 
dia. ; 250 lbs. w.p. 

Write for ‘‘ Albion"’ Catalogue. 
‘Grams: ‘‘ Forward.”’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELI). 


MISCELLANEOUS 


METALLURGICAL Microscope and acces- 
sories, including Camera, wanted for 
cash.—Box 626, Offices of THE Founpry Trane, 
JourRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 


Practical Advice Free 


THE COLEMAN FOUNDRY EQUIPMENT CoL*? 
156, STRAND, LONDON, W.C.2. 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “ SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham. 


"Phone: 287 SLOUGH 


MOULDING MACHINES 


Three jolt roll-over Britannia Machines, as new. 


eap. 

Eight No. | Britannia Jolters. Price £26 each. 
Modern Tabor Squeeze Roll-over Machine. 
Price £75. 

Osborn Hand Roll-over Machine. Price £28. 


Six Denbigh Hand Jolters, various sizes. 


CUPOLAS 


4’ 6” dia. shell Davies Cupola, with A.C. Fan. NEW. 
30” dia. Cupola in new condition, complete. £38. 
30” dia. New Cupolette complete with fan, £30: 


TILTING FURNACES—Oil and Coke Fired. 
AIR _COMPRESSORS—AII sizes. 
PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, | 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


IDAHO PINE 
YELLOW PINE 


PRIME & PATTERN GRADES 
3” to 3” thick 


Width up to 24” wide 
All free of centre heart and shake 


CHETHAM TIMBER 


Co., Ltd., 
70, FINSBURY PAVEMENT, 
LONDON, E.C.2 


Metropolitan 7418 
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